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Captive-Bred Cuban Iguanas Cyclura macleayi 
macleayi 


By CHARLES E. SHAW 





Eight adult specimens of the Cuban Iguana, Cyclura m. macleayi, were 
added to the reptile collection of the San Diego Zoo in April, 1951. 
These were divided into two groups and placed in two large outdoor en- 
closures or pits in which large lizards from various parts of the world are 
displayed. Some mortality occurred during the year so that in the spring 
of 1952 two males and one female survived in one pit while in the other 
a male and a female remained. 

In June of 1952 breeding of Cyclura occurred in both pits. In” July 
eggs were laid by the females which then closely guarded their nest sites, con 
protecting them from intruding lizards such as Cyclura, Ctenosaug we RIE TY, 
Sauromalus, Uromastix, and Varanus. At the approach of another li 
the female Cyclura would make a short charge at the intruder, e 
this defensive threat with an open-mouthed, vigorous vertical noddi a @ 19 9 
her head. Such behavior drove off interlopers without the necessity 9f-the 
female having to engage in actual combat. The eggs laid in these pits,» 
one nest in each enclosure, were allowed to remain where they were in\the 
hope that such procedure would ultimately be more successful than any 
artificial incubation attempted by us. Such was not the case, however, for 
in one enclosure the eggs spoiled and in the other the nest was opened 
and the contents devoured by a large male Varanus varius. 

No mating behavior was noted in 1953. However, on July 8, the 
female located in the enclosure containing the Varanus was observed 
again digging a site for the deposition of her eggs. When first noticed 
on the morning of July 10, this female was just completing the filling in 
of the excavation where her eggs had been laid. At noon of the same day 
the eggs were removed from the laying site, which was situated about 30 
inches distant from the entrance and about 6 inches beneath the surface. 
The actual nest or chamber in which the eggs were deposited represented 
a terminal broadening of the passageway leading to it from the surface 
and was about 12 inches in greatest width and about 4 inches high. The 
eggs were placed close together over the floor of this chamber and three 
of them were piled on top of the others. No attempt was made by the 
female to cover these with earth, although the few eggs lying nearest the 
passageway were partially covered as a result of the filling of the passage- 
way. During the removal of the eggs from the nest the female.made re- 
peated challenges of this operation by charging at the nest robber. These 
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attacks were thwarted by throwing a shirt at her each time she came close. 
Seventeen eggs were removed from the nest and taken to the reptile 


: House. The eggs had pliant, leathery shells and were once an immaculate 
\ white. in color, but the dust stirred up by the activity of the female in 
| CAL g in the passageway to the nest chamber had given them a dirty- 
~ brown look. Most of the eggs had a full, turgid appearance but several 
had<one or two depressions. The eggs were numbered with India ink 


and measured; in length they ranged from 61.8 mm to 71.6 mm, mean 
656 mm; in width they varied from 40.8 mm to 46.4 mm, mean, 


“44,5 mm. 


Six crocks 6 inches wide by 3 inches high were used to incubate the 
eggs. The crocks were prepared by filling each to within one-half inch of 
the top with dry, screen-sifted sand. The sand was then placed in a pan 
and thoroughly mixed with 20 cc of tap water, except in two instances in 
which only 15 cc of water was used. About an inch of dampened sand 
was then placed on the bottom of a crock and the eggs placed on top of 
this. Then the remaining sand was poured over the eggs until the crock 
was again filled to within one-half inch of its top. Three eggs went into 
each of five crocks while the sixth crock contained only two eggs. A cover 
glass was then placed over the top of crock to prevent excessive evapora- 
tion. 

All crocks were placed on a shelf in the office of the reptile house. 
During that part of the incubation period which occurred in the office, the 
air temperature there ranged from a low of 70° F. to a high of 98° F. 
with a mean air temperature of 81.4° F. Commencing on July 31, sand 
temperatures in the crocks were taken daily and these ranged from a low 
of 73.2° F. to a high of 88.5° F. with a mean crock temperature while 
the eggs were in the office, of 79.0° F. Because of gradually lowering air 
temperatures during the fall season it was thought best to move the crocks 
containing the eggs to one of the inside heated corridors of the reptile 
house; this was done on October 16, the ninety-ninth day of incubation. 
Here the crock temperatures remained at the comparatively constant level 
of 82.4° F., thus bringing the average crock temperature during incuba- 
tion up to 79.9° F. from the period July 31 until hatching. 

About once every ten days during incubation 5 to 10 cc of additional 
water was added to the crocks. This was done by removing the upper 
layer of sand from the crock so that about the upper one-half of the eggs 
was exposed. Water was then poured around the edge of the crock and 
between the eggs and the sand was then returned to the crock to cover 
the eggs. 

On August 10, one month after incubation was begun, egg no. 4 
spoiled. This was opened and found to contain a dead embryo about 20 
mm in length. 

The only previously published information relating to the hatching of 
the eggs of Cyclura m. macleayi of which I am aware is that of G. B. 
Street (Recent Observations of the Iguanas at Xanadu, Cuba, pp. [1-121], 
1952, privately printed) who records a nest made under natural condi- 
tions in Cuba. From this 16 eggs were removed and eight were trans- 
planted to another locality similar to that of the original site. From the 
human-selected nest site the young emerged 93 days after the female was 
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seen to fill up the original nest tunnel with earth. Moisture and tempera- 
ture conditions were not discussed by Street. However, on the basis of 
this sole previous incubation record, our own Cyclura eggs were removed 
from the crocks on October 1, the eighty-fourth day of incubation, and 
again measured. At this time the remaining 16 eggs ranged in length 
from 61.9 mm to 72.5 mm, mean 65.92 mm; in width they varied from 
43.5 mm to 47.8 mm, mean 45.85 mm. Considerable variation in length 
and width increment was shown by the eggs. In one instance, egg no. 9, 
neither gain nor loss was shown in egg length, while width increased 
only 0.67 per cent. The dimensions of egg no. 9 (which was later found 
to contain twins) when laid were 67.8 mm x 44.8 mm. On the eighty- 
fourth day of incubation this egg measured 67.8 mm x 45.1 mm. In two 
cases the measurements represented a reduction in both length and width 
of the eggs during incubation. One of these eggs lost 0.79 per cent in 
length and 1.29 per cent in width while the other egg shrank 0.15 per 
cent in length and 1.08 per cent in width. In the latter case the shrinkage 
in length may be attributable to an error in measurement since the dif- 
ference in measurements amounted to only 0.1 mm. Otherwise such 
shrinkage cannot be accounted for since great care was taken to avoid 
compression of the eggs during measurement and, in the case of width 
measurement, to measure the egg at its widest point. At the time of the 
second measurement of the eggs most of them had lost their original well 
filled-out appearance and bore one or two more or less extensive depres- 
sions. Their appearance was such as to raise some doubts as to the prob- 
ability of their hatching. Two of the eggs, however, were still quite 
turgid and had increased in size to the point where the outer layer of the 
shell had split on one end. For the remaining eggs in the clutch t 
increase in length ranged from as little as 0.14 per cent to as muchg SS 
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3.16 per cent of the original measurements. The average per cent ofgm- fA? Ap / 
crease in length measurements was 1.13. In width the eggs showed aboué (/p 
the same degree of variation, ranging from as little as 0.43 per cent to 7 12 Jo 


as much as 10.53 per cent with an average increase of 3.77 per cent. The 
egg showing the greatest width increase grew only 0.16 per cent in length 
while the egg having the greatest length increase grew 4.60 per cent in . 
width. 

No hatching had occurred by November 3, the one hundred and sev- 
enteenth day of incubation, so it was decided to open one of the eggs to 
determine the condition of the embryo. Egg no. 9, the first exposed in 
the nearest available crock was selected for this purpose. It was found to 
contain twin embryos. Both were alive and each was enveloped in its 
own embryonic membrane which was slit with a pair of scissors and 
pulled away from the head of the lizard. At this time neither of the 
embryos had taken any appreciable amount of yolk into the abdominal 
cavity and the yolk yet to be absorbed was about the diameter of a silver 
dollar and flattened rather than spherical. One of the embryos was left 
coiled within the egg while the other, ventral surface uppermost, was 
stretched out alongside it with its yolk mass still within the egg. About 
a quarter of an inch of Ringer's solution was placed in the bottom of a 
3 x 6 inch crock and two dry, folded paper hand towels were put in the 
crock over the solution. The egg and young were then placed on top of 
the towels and a cover glass laid over the crock. Next morning both 
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embryos had enormously swollen abdomens from the yolk that had been 
absorbed overnight, there being only a very small amount of yolk, about 
the diameter of a nickel, left. One embryo, the larger of the two, that 
had been left coiled in its position within the egg had now moved out of 
the egg and was lying on the bottom of the crock. Both embryos were 
still alive and making feeble limb movements and swallowing or gulping 
motions. On the morning of November 5, both young had absorbed the 
remaining yolk mass, had opened their eyes and were capable of crawling 
about on the bottom of the crock. 





Fig. 1. Twin embryos of Cyclura m. macleayi. Photo by Richard Van 
Nostrand. 


On the afternoon of November 5, the one hundred and nineteenth 
day of incubation (17 weeks), the first egg, no. 3, hatched, the head 
being first noticed protruding through the sand at 2 p.m. Three more 
young slit their eggs and had their heads protruding on the morning of 
November 6; 5 on November 7; 5 on November 8; and 1 on November 
9. Generally, young first observed with the head thrust out of the sand 
at 8 a.m. were not found completely emerged from the egg until 8 a.m. 
the following morning. In four instances a two-day interval elapsed be- 
tween the first observation of a protruding head and the complete emer- 
gence of the young. 
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When just hatched, the young bore a single, stout egg tooth about 1.3 
mm in length that projected medially from beneath the rostral scale. Upon 
being taken from the crocks and put in a cage, each young lizard shed its 
skin in tiny flakes as soon as it had become dry. 

Excluding the twins, the following measurements and weights were 
recorded for the young iguanas (the first two figures represent the ex- 
tremes and the figure in parentheses, the mean; measurements are in 
millimeters and weights in grams) : 

Total Body Tail Weight 
Length Length Length 
261-292 (278.66) 95-110 (102.40) 159-188 (176.26) 48-59 (54.73) 
The following measurements and weights were recorded for the twins: 
Total Body Tail Weight 
Length Length Length 
210-229 (219.5) 80-85 (82.5) 130-144 (137.0) 25-30 (27.5) 

Insofar as our own experience is concerned, an indication of the rarity 
of twinning in lizards and snakes may be had from records kept at the 
Zoo from 1935 to 1953 inclusive. During this period 91 clutches totaling 
497 snake eggs and 113 clutches totaling 447 lizard eggs have been 
hatched or found to contain embryos. The only instance of twinning in 
these combined 944 snake and lizard eggs has been that noted for the 
Cuban Iguana. 





Fig. 2. Cyclura m. macleayi about 3 weeks old. Photo by Richard Van 
Nostrand. 


In color and pattern the young iguanas are distinctly and more con- 
spicuously marked than are the adults. In the young the top of the head 
is dark-gray, finely spotted with black, and bearing scattered pale-yellow 
areas in the frontal region, at the anterior border of the supraocular region 
and on the pineal scale. There is a short pale-yellow streak posterior to 
the eye, bordered above and below with a narrow black stripe. A black 
stripe extends from the rear of the subocular scale series to the upper edge 
of the ear opening, while another black stripe extends from the angle of 
the mouth to a short distance above the lower edge of the ear opening. 

The ground color of the back and sides of the body is dark-gray, finely 
punctated with black and light-gray dots. A series of transverse black 
bars extends across the back from the neck to the base of the tail. Com- 
mencing with the first transverse bar posterior to the insertion of the fore- 
limbs, these bars extend diagonally down the sides of the body, narrowing 
ventro-laterally and meeting on the midline of the belly. On the sides of 
the body subcircular spots of light-gray or orange-yellow are indented at 
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regular intervals on the anterior edge of the black bars. Posterior to the 
fifth transverse bar behind the head, there are short medial transverse 
black bars alternating with the black bars extending diagonally down the 
sides of the body. The short black bars are bordered in front by a nar- 
rower medial bar of orange-yellow and behind by a wider bar of the same 
color. The latter bar is evidently a continuation of the series of light sub- 
circular spots in the anterior edge of the dark bars on the sides of the 
body. 

There are about a dozen or more black middorsal blotches or incom- 
plete rings on the tail. On the anterior one-third of the tail these are 
middorsal blotches with a tendency to be rings, in that the sides of the 
tail are spotted or streaked with black below the blotches and the under- 
side of the tail has a corresponding blotch of black with a pale-gray center. 
For the remainder of the tail these dorsal blotches form progressively 
more complete rings, the sides being more completely filled in as the dis- 
tance from the base of the tail increases. Throughout its length the under- 
side of the tail has blotches with light centers. 

The belly is gray, finely spotted with pale-gray or black. The trans- 
verse diagonal bands of the back and sides of the body narrow at the edge 
of the belly but continue across it and meet on the midline. At the edge 
of the belly the light-gray spots in the anterior edge of the transverse black 
bars coalesce to form a bordering stripe of light-gray equal in width or 
wider than the black bar it borders anteriorly. 

The dorsal surface of the forelimbs is light-gray, transversely barred 
with black on the forearms. The black bars are spotted with pale-gray or 
pale-yellow. The upper surface of the toes is black, spotted with pale- 
gray or yellow. The lower surface of the forelimbs is greenish-yellow to 
light-gray. 

The upper surface of the femoral portion of the hind limbs is trans- 
versely barred with black, the interspaces between the bars streaked or 
spotted with pale-gray on a darker gray ground. The tibial portion of the 
hind leg is black, spotted or streaked with pale-gray or yellow. The upper 
surface of the hind feet and toes is black spotted with gray or pale- 
yellow. Below, the hind limbs are pale-yellow, variously spotted, streaked 
or marbled with dark-gray. 

Because of the large amount of yolk contained in the young iguanas 
they were quite robust in appearance when hatched and showed no real 
interest in feeding until the yolk had been assimilated about three weeks 
later. Their diet so far has consisted of a daily ration of finely chopped 
lettuce, mealworms every other day, and, once per week, ground lean meat 
sprinkled with bone meal. Some of the young have also shown a fond- 
ness for newly born mice. 

At the present writing (two and one-half months after the young 
hatched) 11 of the iguanas are living. Those individuals that died during 
their first month of life were seemingly incapable of assimilating the yolk 
mass contained within the abdominal cavity, although this may not have 
been the primary cause of death. The smaller of the twin iguanas died 
when about three weeks old; the larger individual is still living. 


ZOOLOGICAL SOCIETY OF SAN DIEGO, 
SAN DIEGO 12, CALIFORNIA 














1954 HER PETOLOGICA 12 


Further Notes on the Status of the Generic Names 
Peropodum and Ungaliophis 


By L. C. STUART 


For some years now the names Peropodum and Ungaliophis, as generic 
designations of the small Central American boid, have been bandied about 
in ruthless fashion and even as recently as 1951 two eminently qualified 
systematists have taken contrary stands on the relative validity of the 
names (Taylor, 1951: 17-18, footnote and Forcart, 1951: 198). Cases 
favoring the acceptance of one over the other have been based largely on 
such factors as intent of the original user, Fritz Miller, misunderstandings 
of subsequent users, and dates of publication. Though various investiga- 
tors have brought out most of the pertinent points involved in the argu- 
ment, none has treated them clearly 77 toto nor has anyone given consid- 
eration to all phases of the problem. At the risk of repeating much that 
has already been printed, I take this opportunity to review the problem 
in its entirety. 

The name Peropodum was the first to enter the literature. In 1878 
Miiller published a catalogue of the amphibians and reptiles contained in 
the Museum and University collections in Basel. This work (18/8: 557- 
709, Taf. 1-3) is divided into several sections of which but three are per- 
tinent to the problem at hand, the synopsis (‘‘Uebersicht’), pages 566- 
575; the systematic list (““Systematisches Verzeischniss”’), pages 576-644; 
and the remarks (‘‘Anmerkungen’’), pages 645-709 and Plates 1-3. 

First reference to the specimen that was to be the cause of so much 
subsequent confusion is to be found in the synopsis on page 573 and 
reads as follows: 

“Boaedarum n. gen. et sp.?” 

As pointed out by Taylor (/oc. cit.), there can be no question but that 
Miiller was simply indicating that he had at hand what was probably a 
new genus and species of the boids. 

On page 591 in the systematic list Miiller refers to the same specimen 
with the following elaboration: 

“Nov. gen. Boid. Affin. Ungal. [Ungalia, the preceding genus} 
(Anm. 13.) / Spec. guatemalensis. / a. Retaluléu, costa grande v. Guaté- 
mala, gesch. v. Dr. G. Bernoulli. / 1877. [1]}.’”’ The first set of brackets 
are mine; the second, Miiller’s, indicates one specimen. 

Finally, referring to ‘““Anm. 13” on page 652, the name Peropodum 
appears for the first time: 

(13) Boaeide von Guatémala Peropodum n. sp. et / genus? (hiezu 
Tafel I). (Costa grande.).’’ There follows a most complete description 
of the generic and specific characters of the specimen and a brief comment 
on its relationships. 

Plate I is an excellent illustration of the specimen, body and several 
views of the head, and the explanation thereto on page 709 reads: 

“Taf. I. Boidarum nova species (et genus novum?). (Costa / grande 
von Guatémala.) /.. .” 

Thus the combination Peropodum guatemalensis came into the litera- 
ture, the generic and specific names separated by a matter of 60 pages, 
to be sure, but well described and illustrated, all tied together in a single 
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paper, and, superficially, in perfectly acceptable form. As such it was 
cited by Bocourt (1882: 523-524 and 1883: Pl. 31, Figs. 5), by Stull in 
her check-list of the boids (1935: 402), and most recently by Taylor 
(Joc. cit.) Even Neave (1940: 673) found it acceptable as a valid gen- 
eric description. 

Several of the older authors, notably Cope (1887: 50) and Boulenger 
(1893: 114), however, viewed the matter in a very different light and 
more recently Dunn and Bailey (1939: 6) and Forcart (/oc. cit.) have 
given reasons for their concurrence with the opinion of those older 
writers. The crux of all their positions, either inferred or stated, lies in 
the intent of Miller, a most important consideration to the settling of 
this problem as will be brought out shortly. Regardless of the fact that 
Miiller was to explain his position several times during the course of the 
following few years (see below), his intent in 1878 is the factor which 
determines the validity of Peropodum. 

In referring back to Miiller’s original publication it will be noted that 
on page 589 of his systematic list he included all the boids under the 
group name Peropodes. This word is the nominative plural form of the 
Greek peropus and peropodum is the genitive plural form of the same. 
It is obvious, then, that when Miiller wrote (page 652) 

“. . . Peropodum n. sp. et genus?” 
he merely intended to say in classical phraseology 

“probably a new species and genus of the Peropodes.”’ 

In commenting on Bocourt’s use (/oc. cit.) of the combination Pero- 
podum guatemalensis Miller in 1884 (page 298) makes this clear: 

“Es beruht dies offenbar auf einem Missverstandniss. Bei der ersten 
Beschreibung habe ich keinen Namen vorgeschlagen, sondern blos die 
Ueberschrift beigefiigt: Peropodum n. sp. et gen. nov.? (nouvelle espéce 
et nouveau genre des Péropodes).” 

The French was apparently for Bocourt’s benefit. 

Since then Giinther (1895: 181, footnote), Dunn and Bailey (/oc. 
cit.), and Forcart (Joc. cit.), though not citing Miller himself, have all 
recognized this interpretation. This intent of Miiller’s invalidates the 
name Peropodum as a generic designation according to the recent (1953) 
Copenhagen Decisions on nomenclature. Article 8 (page 47) specifically 
states 

“A generic name ... must be published in the nominative singular 

. or, if published in some other case or number . . ., must be treated 
by its original author as a word in the nominative singular . . .” 

Forcart (/oc. cit.) has indicated that in his use of guatemalensis 
Miller similarly had no intention of coining a specific name. Regardless 
of his intention, the name by fiat could have no standing since it was used 
without generic allocation. 

As previously indicated, however, Bocourt (/oc. cit.) used the com- 
bination Peropodum guatemalensis and accredited it to Miller. There 
can be little doubt he accepted the name as a proper generic and specific 
designation in the modern sense. He had no new material and he drew 
both his description and figures from data previously presented by Miiller. 
Nevertheless, as indicated by Forcart (/oc. cit.), Bocourt, through sheer 
accident, becomes the author of both names and he is so considered by 
both Cope (/oc. cit.) and Boulenger (/oc. cit.). Such has been the his- 
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tory of the combination which must be cited as Peropodum guatemalensis 
Bocourt, 1882. 

In his First Supplement to the Basel Catalogue Miller (pages 141- 
142, footnote) refers again to his original specimen, discusses it further, 
bringing out particularly its differences from Ungalia, and then states as 
Forcart (Joc. cit.) has already noted: 

“Ich habe es damals unterlassen, einen Namen dafiir vorzuschlagen, 
in der Hoffnung, dass diese Schlange schon irgendwo beschrieben worden 
sei; da mir aber seit der Veréffentlichung keinerlei Notiz dariiber zuge- 
kommen ist, so schlage ich den Namen Ungaliophis continentalis vor.” 

In this way the combination Ungaliophis continentalis came into the 
literature. As Forcart (/oc. cit.) has indicated there is some question as 
to the exact date of publication of this name, and he was willing to accept 
it as of 1882, the same date as Bocourt’s usage of Peropodum guatemalen- 
sis. He further believed that Ungaliophis continentalis should be accorded 
priority on the basis that Cope (/oc. cit.) selected this name as first reviser. 
The International Commission, however, has never, to my knowledge, 
defined a ‘‘first reviser’’ in this sense. Certainly a legal mind could prob- 
ably make a case for Stull (/oc. cit.), who selected Peropodum guate- 
malensis, as first reviser. Future confusion, therefore, can be avoided only 
through fixing the date of Miiller’s Ungaliophis continentalis or through 
a decision from the International Commission. This latter course I do not 
believe necessary. 

There can be no doubt that Bocourt’s name must be considered as pub- 
lished on December 31, 1882 (Paris Meeting of the International Com- 
mission, Vol. 4, 1950: 224). Miiller’s name appeared in the seventh 
volume of the “Vorhandlungen der Naturforschenden Gesellschaft in 
Basel’’ and the title page of that volume bears the date 1885. This vol- 
ume, however, is made up of three parts and an appendix, each with its 
own title page. The first part, in which Miiller’s article appears, is dated 
1882. The article, on the other hand, carries the date October 1880. 
Forcart (/oc. cit.) believes that it is impossible to fix the exact date of 
publication and, if such were true, it too would have to be considered as 
appearing on December 31, 1882. There is, however, evidence to indi- 
cate that Miiller’s article actually appeared in 1880. In his Third Supple- 
ment to the Basel Catalogue, which bears only the date 1884 on the title 
page of the second part of Volume 7, Miiller included a postscript (1884: 
298) which reads as follows: 

“In dem 1880 erschienenen {italics mine} ‘Ersten [sic!} Nachtrag 
etc.’ habe ich sodann den Namen Unegaliophis continentalis vorge- 
schiagen, : =.” 

Here is the definite statement that the First Supplement made its ap- 
pearance in 1880, probably in separate form, and with the completion 
of the first part of Votume 7 was bound with other articles and a title 
page dated 1882. Thus there can be no question that Ungaliophis con- 
tinentalis Miiller, 1880, has priority over Peropodum guatemalensis 
Bocourt, 1882. 
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A New Subspecies of the Salamander 


Plethodon vandykei 
By DouGLas M. BuRNs 


The Van Dyke or Washington salamander (Plethodon v. vandykei) 
(Van Denburgh) is known to be indigenous only to the western third of 
the state of Washington, where it inhabits the Coast Range, Olympic, and 
Cascade Mountains of this region. Until recently there was only one other 
known subspecies, P. v. idahoensis (Slater and Slipp), which to date has 
been collected exclusively from its type locality, Coeur d’Alene Lake, 
Kootenai County, Idaho. In early June of 1951, the author located an 
unusually colored Plethodon on the north slope of Larch Mountain, Mult- 
nomah County, Oregon. On September 20, 1952, the same locality was 
visited with hopes of securing additional specimens for adequate identifi- 
cation, but none were found. A similar trip was made on April 18, 1953, 
to investigate an area a mile and a half northwest of the site of collection. 
Again, on May 24, 1953, the former locality was visited, at which time a 
second specimen was collected and identified by the author as an unrecog- 
nized subspecies of Plethodon vandykei. After this discovery, numerous 
uneventful trips were taken during 1953 to the place of collection and 
adjacent vicinities on the following dates: June 12, June 16, August 11, 
October 31, November 14, and November 22. Also, two unsuccessful 
trips were made to Washington (Spirit Lake, Skamania County, on July 
26, and the Mount Adams vicinity, Skamania and Yakima Counties, on 
August 3-4) to discover whether intergradation occurs between the two 
races. Finally, on November 28, 1953, the author, in the company of Mr. 
Allen Keeney, visited Archer Falls, Skamania County, Washington, at 
which time Mr. Keeney found another specimen recognized as this sub- 
species on top of an exposed rock. Within the next two hours, a total of 
eleven specimens was secured in the same locality. Since this occasion, 
three other trips have been made in a vain attempt to collect additional 
specimens—on December 6, 13, and 27, which were to Beacon Rock State 
Park and Stevenson, Skamania County, Washington, and two to Larch 
Mountain, respectively. 

Plethodon vandykei larselli, subsp. nov. 

Holotype. U. S. Nat. Mus. No. 134129, adult male collected by 
Dougias M. Burns on the north slope of Larch Mountain, three miles 
from summit, on the Multnomah Falls Trail, Multnomah County, Oregon, 
on May 24, 1953. 

Paratype. U. S. Nat. Mus. No. 134130, same locality, early June, 
1951. 

Diagnosis. A comparatively small race of Plethodon vandykei invari- 
ably with jet black lateral surfaces, ventral surfaces cardinal-red to reddish- 
orange, and a dorsal band either red or a brownish hue similar to that of 
P. v. vandykei but heavily mottled as to appear darker. 

Description of Holotype. Dorsal band extending from back of head 





to end of tail henna in life, of uniform color throughout its entire lengthj«-*> 
head same as back, but covered with numerous melanophores; &e at 
and / 


surfaces black, irregularly outlined by dorsal and ventral colorati 
heavily mottled with guanophores which become smaller and more tumer- 


ous as they approach the dorsal surface, leaving an unmottled io aoe 1p . 
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black about one mm. wide along the dorsal band; lateral surfaces of tail 
with considerably less mottling; ventral surface of body and tail cardinal- 
red with no mottling; throat cream-colored with a few melanophores; 
upper surfaces of legs black mixed with guanophores and some red color- 
ing; bottoms of feet cardinal-red; toes partly webbed; costal grooves 
thirteen on right, fourteen on left; two and one-half intercostal folds 
between tips of toes of adpressed limbs; tubercular projections from edge 
of upper lip well-developed; approximately one-third of tail regenerated; 
ventral surface of regenerattd portion much paler than rest of tail, but 
lateral and dorsal surfaces the same. Total length 84 mm., snout-vent 
48 mm. 

In preservative the guanophores have faded from the sides, leaving 
them pure black. All red coloration has faded from the ventral surfaces 
and is now a very pale cream. The dorsal band has become geranium, but 
is noticeably darker on the regenerated portion of the tail. The ventral 
surface of the regenerated section has turned grey. 

Variation. Ten of the eleven specimens collected at Archer Falls had 
no red dorsal coloring; their dorsal bands were auburn or chestnut and, 
with one exception, were heavily mottled with numerous small melano- 
phores. Seven of these had no melanophores on the upper surface of 
the tail which, in these individuals, was usually a rich chestnut. The 
above mentioned exception had no fine scattering of melanophores, but 
rather possessed large inky blotches on the dorsal band and the guano- 
phores on the lateral surfaces were reduced to the lower half of that area. 
Unlike the Larch Mountain specimens, all of those from Archer Falls had 
several small melanophores scattered over the belly. The venter varied in 
color from a bright reddish-orange to a salmon pink. In all of these 
specimens, the lower portion of the tail was a slightly darker red than 
the rest of the ventral surface and free of melanophores. The one red- 
backed specimen from Archer Falls differed from those acquired at Larch 
Mountain in having a considerably wider dorsal band; the ventral surface 
had a few melanophores, and the sides were not as deep a black as any 
of the twelve other P. v. /arselli collected. 

Comparisons. The ventral surfaces of the belly, tail, and feet of P. v. 
larselli are cardinal-red to reddish-orange, unlike the color of any P. v. 
vandykei or P. v. idahoensis. 

While the dorsal surface of P. v. vandykei ranges in color from pale 
yellow to tan or chestnut, and that of P. v. tdahoensis is yellow, the dorsal 
band of P. v. Jarselli is of either a red or a brownish hue, frequently 
similar to that of P. v. vandykei, but mottled heavily with numerous small 
melanophores, thus appearing much darker. In nineteen specimens of the 
nominate subspecies, only five (26.3%) possess black lateral surfaces. All 
thirteen examples of P. v. Jarselli have this characteristic. 

In eighteen P. v. vandykei with perfect, unregenerated tails, eight 
(44.4%) were 100 mm. or more in total length (maximum 117 mm., 
average 96.5 mm.). Eight P. v. larselli had perfect tails, and the largest 
of these was only 98 mm., the average being 79.0 mm. In three P. v. 
idahoensis, the largest measured 102 mm., but the other two were quite 
small (63 mm. and 69 mm.), thus making the average 78.0 mm. 

Remarks. The differences in color characteristics of the Archer Falls 
and topotypic specimens appear to be linked with intergradation between 
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P. v. larselli and P. v. vandykei. The nearest known locality (also type 
locality) of the latter race from Archer Falls is Paradise Valley, Mt. 
Rainier National Park, Washington, which is 80 miles to the north and 
15 miles east. While Archer Falls is only 4.75 miles north and one mile 
west of Larch Mountain, the two localities are separated by the Columbia 
River, which is a suitable natural barrier for isolating these two races. 
It seems possible, therefore, that further investigation may indicate that 
the Archer Falls specimens are a separate race from those collected on 
Larch Mountain. 

The habitat of P. v. Jarselli is quite similar to that of P. v. idahoensis. 
The places where the holotype and paratype specimens were found are 
within fifteen feet of each other, both at the base of the same large 
Pseudotsuga taxifolia log on a rocky hillside at an elevation of 2,000 
feet approximately 200 yards from the west fork of Multnomah Creek. 
The paratype was collected under a piece of bark which covered a portion 
of a basalt rock, and the holotype was in a pile of rotten wood. The 
entire hillside was composed of basalt talus with a considerable amount 
of humus. Archer Falls is situated at the end of an isolated, rocky canyon 
with very little humus or vegetation at an elevation of 1,400 feet. With 
the exception of one specimen found on top of a stone, all were collected 
under fairly large rocks where there was at least some trace of soil and 
plant life. Two individuals were found about half a mile below the falls 
under stones where there was considerably more humus and much vegeta- 
tion. It was interesting to note that no specimens were found near running 
water or (with one exception) in decayed vegetation as is commonly the 
case with P. v. vandykei. 

While collecting the P. v. Jarselli at Archer Falls, the author also 
encountered six Plethodon vehiculum and one Ensatina eschscholtzii 
oregonensis. An additional specimen of each of these two species was 
encountered the following week with a few Rhyacotriton olympicus while 
searching for P. v. Jarselli in regions east of Archer Falls. While collect- 
ing in the Larch Mountain vicinity, a total of five E. e. oregonensis and 
numerous Plethodon dunni were encountered. Other amphibians secured 
in the locality, though rarely found dwelling in the same habitat, were 
Ascaphus truei, Hyla regilla, Rana cascadae, Bufo boreas boreas, Ambys- 
toma gracile gracile, Taricha granulosa granulosa, Rhyacotriton olympicus, 
and Dicamptodon ensatus larvae. It was interesting to note that while 
E. e. oregonensis was encountered at all times, P. vehiculum and P. dunni 
were never found together, and only at the tvpe locality were P. v Jarselli 
and P. dunni uncovered at the same place. Even here, both species were 
quite uncommon, while numerous P. danni were collected in adiacent 
regions about a mile away. Considering these facts, it seems possible that 
suballopatric distribution may have resulted from competition between two 
species. Obviously this is not the case with P. vehiculum and P. dunni 
since their ranges overlap considerably, and they frequently are found 
together in the Coast Range of Oregon. However, the type locality of 
P. v. larselli is the only known area where the ranges of P. dunni and 
P. vandykei encroach upon each other, and these ranges appear to border 
one another rather closely. Also, the two species have identical choices 
in habitat even to the extent that P. dunni is very often encountered near 
running water like P. v. vandykei. While P. vehiculum and E. e. oregon- 
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ensis are also found with P. dunni, these two species usually prefer a less 
rocky environment where they dwell in decayed logs and piles of dead 
leaves. It is believed that while the possibility of competition creating a 
situation of a nearly complete geographically complementary distribution 
in the above salamanders is worthy of consideration, further evidence is 
needed to confirm such a theory. Concerning this problem, it is worth 
noting that, in a vivarium (10” x 18”) well-duplicating the environ- 
ments of the above species, the author kept the following specimens for 
several weeks: two P. dunni, two P. vehiculum, two E. e. oregonensis, 
ten P. v. larselli, and one Aneides ferreus. With few exceptions, all 
species fed well on small meal worms. The shape of the body and head 
and the dorsal coloration of the A. ferrews was so similar to that of P. v. 
larselli that a second glance was always necessary to distinguish between 
the two. 

No information has yet been found to give any indication of the 
breeding habits of P. v. Jarselli. None of the females collected contained 
eggs, nor were any extremely young individuals obtained; the smallest 
collected had a total length of 63 mm. 

It is indeed puzzling that no mention of this salamander has been made 
previously. The trail by which the holotype and paratype specimens were 
encountered is well-known and frequently used. However, some explana- 
tion can be offered by noting the difficulty which the author encountered 
obtaining additional specimens from that region and the fact that it is at 
the edge of the Bull Run Watershed—an area of about 150 sq. miles 
closed to the public at all times and in which denser populations of this 
salamander may exist. Archer Falls is in a very isolated and little-known 
canyon about a mile beyond the end of a dirt road and not accessible by 
trail. Nevertheless, it is doubtful that P. v. Jarselli is confined to these 
regions alone. After having collected the P. v. Jarselli, P. vehiculum, and 
E. e. oregonensis from Archer Falls, these specimens were shown to the 
occupants of a farmhouse at the end of the previously mentioned road. 
Three children pointed out the red-backed P. v. Jarselli as an animal 
which they had occasionally seen around their house and once found by 
their school in Stevenson, Washington. Although such information is of 
dubious value, they did make special mention of the red ventral and 
dorsal surfaces, two characteristics never found in any other caudate 
indigenous to that region. 

It is interesting to note that the paratype specimen and two of those 
collected from Archer Falls were found coiled in a position like that 
frequently assumed by the various species of Batrachoseps. One possible 
explanation for this phenomenon is suggested as follows: If, when the 
salamander is at rest in the above position, it is attacked by a snake, 
shrew, or similar enemy, the tail which encircles the body will protect 
the vital organs from harm and can also be shed while the owner escapes. 
If this be true, it suggests a function for the unusually long tails of 
Batrachoseps. Four of the thirteen P. v. larselli collected (30.7%) had 
either broken or regenerated tails, a comparatively high percentage. At no 
time has the author observed either B. wrighti or P. v. larselli to assume 
this position in captivity. 

The subspecific name was chosen in honor of Dr. Olof Larsell, 
formerly Prof. of Anatomy, University of Oregon Medical School, Port- 
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land, Oregon, now Prof. of Neuroanatomy, University of Minnesota 
Medical School, Minneapolis, Minnesota, who has done much work on 
the brain and nervous systems of salamanders and other amphibians and 
has so generously aided the author with his biological interests whenever 
possible. The author also wishes to extend his sincere appreciation to Dr. 
Robert H. McCauley, Jr., and to Dr. Robert M. Storm, who have so 
generously allowed examination of all available literature and specimens 


at their disposal in order that adequate information could be secured for 
this publication. 
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RANA SYLVATICA SYLVATICA LE CONTE IN SOUTH CAR- 
OLINA.—Published records of Rana sylvatica sylvatica Le Conte in the 
southeast are few. Chamberlain (1939, Charleston Mus. Leaf., 12:33) 
gives Greenville County, Rocky Bottom, Pickens County, and Anderson, 
Anderson County, as the only localities for this frog in South Carolina. 
Humphries (1951, Copeia, 2:138) first recorded the wood frog in 
Georgia, a specimen having been secured at the Mill Creek Rearing 
Station, Fannin County, Georgia. 

Recently taken material has been deposited in the Charleston Museum. 
A specimen was obtained by Thomas M. Uzzell, Jr., and Albert Schwartz 
(ChM. 53.179. 15, a male measuring 53 mm. snout-to-vent; femur, 
27 mm.; tibia, 32 mm.) at a locality 1.2 mi. S Salem, Oconee County, 
South Carolina, and another example (ChM. 54.2.8, a female measuring 
60 mm. snout-to-vent; femur, 32mm.; tibia, 40 mm.) was collected by 
Schwartz at a locality 16 mi. N Seneca, Oconee County, South Carolina. 
These specimens constitute the first records for Oconee County. Both 
specimens were taken at night, one November 20, 1953, and the other 
January 10, 1954, in Piedmont localities. Robin M. Smith and Schwartz 
on another occasion (March 13, 1954) took an additional example (ChM. 
54.35.21, a female measuring 56 mm. snout-to-snout; femur, 30 mm.; 
tibia, 31 mm.) at a montane locality 5 mi. N, thence 9-7 mi. NW Pickens, 
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Pickens County, South Carolina. It is interesting to note that this frog, 
while retained in a jar, deposited eggs. This indicates that the breeding 
season of the wood frog extends to at least that date in South Carolina. 
In all cases there had been at least four hours of heavy rain preceding the 
collecting of these adults. 

Chamberlain states that all of the Rana 5. sylvatica localities for South 
Carolina are in Piedmont. This may not be true, because at least one 
(Rocky Bottom, Pickens County) of his localities is certainly montane. 
The herpetological and mammalogical faunae of the Rocky Bottom region, 
as well as the flora, are more indicative of a montane than a Piedmont 
affinity. Rocky Bottom is also well within the Southern Appalachians, 
with an elevation of 2700 feet. 

Chamberlain (Joc. cit.) mentions a specimen from Anderson, Ander- 
son County, South Carolina; Cope received this individual from Miss 
Charlotte Paine. Neill (1947, Copeia, 3:207) has remarked, “I have 
long suspected that Anderson was merely the shipping point for speci- 
mens sent the U.S. National Museum . . .”; thus the locality data on 
material sent to the U.S. National Museum by Miss Paine from Anderson 
is to be questioned. Since all previously published southeastern records 
are from mountain or upper Piedmont localities, and since I do not con- 
sider Anderson as possessing any of the features of areas wherein R. 5. 
sylvatica is known to occur in Georgia and South Carolina, the validity of 
this Anderson record is much in doubt. 

Eggs of this frog were observed at three localities in South Carolina. 
Albert Schwartz, Charles P. Houston and the writer saw about twenty 
masses on February 7, 1954, in a semi-permanent pool (elevation approx- 
imately 3000 feet) with a depth of twelve inches, 2.1 mi. NE Rocky 
Bottom, Pickens County, on the road to Sassafras Mountain. Two addi- 
tional egg masses were observed on the same date in a temporary pool 
2.1 mi. NW Jocassee, Oconee County, along the road that parallels the 
Whitewater River at this point. Smith and Schwartz reported seeing 
about eight masses in a small temporary pond at Jocassee, March 13, 1954. 
The depth of the water here was about four inches. The habitat at all 
these localities is cut-over deciduous-coniferous woods. Newts (No- 
tophthalmus viridescens viridescens Rafinesque) were wriggling through 
the masses at the first two localities and apparently feeding on the eggs.— 
John A. Quinby, The Charleston Museum, Charleston 16, South Carolina. 
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The Presence and Variation of Lateral Red Colora- 
tion in a Population of Common Garter Snakes 


(Thamnophis sirtalis sirtalis) 
By CHARLES C. CARPENTER 

The common garter snake (Thamnophis 5s. sirtalis) is frequently ob- 
served to have shades of red or orange associated with its color pattern, 
especially in a lateral aspect. The presence and extent of this coloration 
is quite variable. The following data concern primarily a natural popula- 
tion of these snakes at the Cherry Hill Study Area near Dixboro, Wash- 
tenaw County, Michigan, during the years 1948-1950. This area was 
approximately 50 acres, about equally divided between pasture, grassy- 
sumac hillsides, oak-hickory woods, and a large button-bush marsh in the 
center. These data were recorded incidental to a detailed ecological study 
of this snake and the populations of two other members of the genus 
Thamnophis. Other records from various locations throughout Michigan 
are used for comparative purposes. 

The incidence of this color character was easily observed and recorded 
while measuring and marking snakes. Although the frequency of color 
variation in snakes has often been studied, most reports are of specimens 
widely scattered geographically. It is hoped that this analysis will be of 
value in that the data pertain to observations on a large number of indi- 
viduals living in a restricted area. 


TABLE |. Variation in the lateral coloration of Thamnophis sirtalis sirtalis 
at the Cherry Hill Study Area, Washtenaw County, Michigan, 1948-1950 





Extent of Coior 


Body, 0-199 20-249 25-299 30-349 35-399 40-449 45-499 SO'SK9 55+ ‘aaa. 

ae LE PAO OT A EOE MERE ME MF oe 
fe) 14 91419 78 8 614 74091922 525 16121 (45)121 (42) 242 (43) 
s Toe tae Pate 141364313 £4314 (5) 23 (8) 37 
v4 213631 2 3 2315 4 16 (6) 20 (7) 36 6) 
v3 228452348 9 3111 312 649 (18) 44 (15) 93 (16) 
v2 1235735 5112368 4 = 1039 (14) 36 (12) 75 (13) 
2/3 3 3 2-3 |eut 772-2. 213. 6)20° (Assy (@ 
3/4 Non ey | ee el i Ser es Bee 
cC 232 tf 13°) @8e%e Sis: “e546 @es> esr 


Total 20 I7 344324 I5 19 1238 15 71295257 15 57 47273 292 565 


The color character studied varied from bright red or orange to duller 
shades of these colors. When present, it occurs at or near the lateral lines 
on and between the scales and may vary from just a few flecks of color 
near the anterior end just posterior to the head, to abundant but not solid 
color of varying extent from as far posterior as the region lateral to the 
anal plate. Lateral coloration of this type posterior to the vent was not 
observed, nor was it found to occur exclusively on the posterior part of 


the body. 
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Of the population of common garter snakes at the Cherry Hill Study 
Area, 323 (57%) had varying amounts of red or orange associated with 
the lateral stripe area, while in 242 (43%) there was an absence of the 
pigment. The amount of the lateral color was arbitrarily recorded in the 
field as not present (0); a trace (usually just a few flecks of color) (S); 
extending one quarter (1/4); one third (14); one half (14); two thirds 
(24); three fourths (34); completely colored from the head region to 
the vent (C). 


TABLE 2- Comparison of the presence and absence of lateral coloration in Thamnophis 
sirtalis sirtalis at the Cherry Hill Study Area, Washtenaw County, Michigan, 








1948-1950. 
“yl 0-19.9 20-249 25-29.9 30-349 35-399 40-449 45-499 50-549 55+ TOTAL 
(cm) 
Sex rma Fw Fe FMF OM Fh OF UM 
No Nol4 9 14 19 8 14 7 409 1 22 5 25 16 242 


Color % rey psy care waa ag agit i ie pag (34) (43) 
Color No.6 32 31 323 
Present % (30) an 6360) f an er 0) é3) 59 44)(60) @aen en (56) (66) (57) 


For individuals showing color, those having it extend for approxi- 
mately one third to one half of the body length were more prevalent than 
any other group in this population (Table 1). A comparison of various 
size groups (body lengths), sexes separate and sexes combined, show no 
significant differences in the presence and amount of color (Table 2). 
Likewise, the data for the three years considered separately show no sig- 
nificant differences, for a particular year. 

There is no change in the presence, absence, or amount of coloration 
with age. An examination of the data for individuals caught three or 
more times during the same season, during two seasons or three seasons 
indicated that the first observed character is constant throughout the life 
of the individual. Snakes lacking this color when immature, show none 
after two years, while those with certain amounts of color have the same 
proportions on later observations. 

It is of interest to compare this population with other samples from 
Michigan gathered during the same investigation. A smaller population, 
approximately one mile east of the Cherry Hill Study Area on Fleming 
Creek, was sampled for the three years mentioned. The incidence of the 
lateral red coloration was less than that for the Cherry Hill population 
(Table 3a and 3b). This is also true for a population studied at the 
University of Michigan Biological Station on Sedge and East Points 
(Douglas Lake, Cheboygan County) (Table 3c). A comparison of the 
Cherry Hill population with all other records for Michigan (Fleming 
Creek and Biological Station included) for 1948-1950 indicated the pres- 
ence of lateral red coloration to be somewhat less in the latter (Table 3d). 
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TABLE 3: 
Comparison of lateral coloration in Thamnophis sirtalis sirtalis 
from different regions in Michigan,1948-1950. Sexes combined. 





(a) Cherry Hill Study Area, Washtenaw County, Michigan 


Body Length 

¢m) 0-249 25-349 35-449 45-549 55+ TOTAL 
No No. 56 29 70 7i 16 42 
Color % (49) (41) (46) (39) (34) fas 
Color Na 58 4l 83 110 3l 323 
Present % (51) (59) (54) 61) (66) (57) 
(b) Fleming Creek, Washtenaw County, Michigan 
No No. it 4 ll 3 it 39 
Color % (6!) (100) 6) (33 (70) 6h) 
Color No. 9 C 6 3 25 
Present % (39) (39) (67) (30) (39) 


(c) University of Michigan Biological Station, Cheboygan County, Michigan 


No No. 3 5 10 12 4 

Co % (60) (50) (59) (80) (67) 6a) 
Color No. 2 <1 C S 2 19 
Present % (40) (50) (41) (20) (33) (36) 
(d) Ali Michigan records other than Cherry Hill Study Area 

No No. 19 4 36 40 26 | 
Color % (61) (70) (72) (60) (70) 67) 
Color No. 12 6 14 22 

Present % (39) (30) (28) (40) (30) ($3) 


Most descriptions of the common garter snake in Michigan do not 
mention this lateral red coloration; those that do, do not indicate that it 
is at all abundant. E. B. S. Logier (The Reptiles of Ontario, Royal On- 
tario Mus. Zool., Hdbk. 4, 1939) does indicate that this color is present 
in many Ontario individuals: “Some specimens show very brilliant col- 
ours: red or copper may occur on the skin between the scales on the lateral 
stripe, especially anteriorly - - -.”’ Perhaps an important reason for the 
lack of recognition of this character is that many descriptions relate to 
preserved specimens. This red or orange coloration is readily soluble in 
the common preservatives and would be missed in descriptions from these 
specimens. On the other hand, a trend toward increase in abundance of 
red may possibly exist in this area; the proximity of the typically red- 
colored T. 5. parietalis to the west provides plausibility to the suggestion 
of a possible shift in this particular character occuring at the present time. 
Comparisons of samples collected at widely different times (say 30 years 
or more apart) at different localities, with respect to the other characters 
differing in the two subspecies would be of correlative interest. 

It is evident from the above data that lateral red or orange coloration 
is prevalent in the common garter snake in Michigan. The presence of the 
color does not appear to be of any selective value within the natural 
population studied. This color has not been given due recognition.-by 
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Herpetological Notes Concerning Some Reptiles 
of Utah and Arizona 


By WiLMER W. TANNER 


As a result of our several field trips into southern Utah and northern 
Arizona, the ranges of several species have been extended, significant 
life history notes have been made, and certain morphological variations 
have been noted. These and certain conclusions reached from them are 
listed below. 

Tantilla utahensis Blanchard. The spring field trip with the herpe- 
tology class into Kane County, east of Kanab, produced 18 specimens 
of this heretofore rare species. They were found under rocks along the 
base of the Vermilion Cliffs 8 miles east of Kanab, at a small rocky 
hill 17 miles east of Kanab, and near the north end of Five Mile Valley, 
just two miles above Catstairs Canyon, 38 miles east of Kanab. The 
elevation of these localities is approximately 5000 feet, at least 2000 
feet higher than previous records for this species in the State of Utah. 
In all three localities the snakes were found in rocky patches in the 
juniper-pinyon pine community. Other reptiles associated with this 
community are as follows: Crotaphytus (collaris and wislizenii), Scelo- 
porus (undulatus and magister), Uta (stansburiana and ornatus), Cnemi- 
dophorus tigris, Phrynosoma platyrhinos, Hypsiglena torquata, Masticophis 
taeniatus, Pituophis catenifer, and Crotalus viridis. A recently ingested 
centipede (Scolopendra polymorpha Wood), measuring 44 mm., was 
regurgitated soon after one of the larger specimens (BYU 11279) was 
collected. 

The above series has the following scalation ranges (the figures in 
parenthesis are from the type series (Blanchard 1938, p. 376): dorsals 
15-15-15 in all; ventrals 153-169 (153-172), average males 156.6 (157), 
average females 165.4 (167, caudals 58-67 (50-73), average males 65.4 
(65), average females 59.3 (59). 

In these specimens there is a faint narrow light border along the 
posterior edge of the dark brown head cap. In some the light band 
is more obvious than in others. Specimens collected from the Schwitz 
Indian Reservation, Washington County (BYU 2878 and BYU 2332), 
in 1940, also show the light border. 

A specimen, No. R356 in the Grand Canyon National Park collec- 
tion, from Topeats Creek, north rim of the Grand Canyon, collected by 
Ed Laws, October 25, 1939, is without question a male of this species. 
It has 158 ventrals and 64 caudals, nearly average for the two series 
of utahensis listed above. The nape color pattern is also much the same 
as in utahensis. Thus, Tantilla utahensis can now be added to the list 
of Arizona reptiles. This specimen has been previously determined for 
the park collection as a utahensis by one determination and as an atriceps 
by another. The occurrence of the latter north of the Colorado River 
is hardly to be expected, although it may occur on the plateaus south 
of the Grand Canyon. 

In view of the present locality records, it is apparent that the popu- 
lation of T. atahensis in Utah and Arizona is continuous. The eastern 
locality (38 miles east of Kanab) in Utah is directly north of House 
Rock Valley. The latter extends from near the Utah-Arizona border 
south along the eastern edge of the Kaibab Plateau and should offer no 
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barriers to the present species in occupying suitable terrain south to the 
Grand Canyon. Inasmuch as this locality is in the drainage of the Paria 
River, perhaps much of this valley is also inhabited by Tantilla utahensis. 

The locality of the single known specimen from Arizona (Topeats 
Creek) is directly south of Kanab and only approximately six miles east 
of the mouth of Kanab Creek. Thus it is apparent that this species 
occupies Kanab Creek Valley and perhaps ranges westward along the 
base of the Vermilion Cliffs to be continuous with the population in 
the Virgin River Valley. 

The accompanying map indicates the known locality records and 
the approximate distribution for this species. 
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Tantilla nigriceps nigriceps Kennicott. An unusually large female 
specimen, BYU 2999, collected by Sheldon P. Hayes in 1940 at Thatcher, 
Graham County, Arizona, keys readily to this species. There are 162 
ventrals; the mental is widely separated from the genials, and the color 
pattern is precisely as described by Blanchard (1938). The total length 
is 372 mm., and there is only approximately half (26 mm) of the tail 
present. The average horizontal diameter of the body is 8.5 mm. The 
largest T. utahensis (from Kane County) is 289 mm. in total length, 
with a horizontal diameter of 5.5 mm. Tantilla atriceps seen by me are 
smaller than awtahensis. Thus nigriceps, the largest of the three species 
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considered here, rivals e/seni for being the largest species of Tantilla in 
the United States. 

In studies of T. utahensis and T. nigriceps, comparisons were made 
with a series of 18 atriceps: California Academy of Science 33879-89 and 
34171, Tucson, Pima County; Brigham Young University 2941, Benson, 
Cochise County, and 10347 Thatcher, Graham County; University of 
Utah, 677a, near Roosevelt Dam and 677, 8 miles north of Roosevelt 
Dam, Gila County; Stanford University 7615, Wilcox, Cochise County, 
Arizona, and 7366 Cherry Canyon, Davis Mts., Texas. 

A typical nigriceps, Stanford 5114, from Corasal Spring, Bernalillo 
County, New Mexico, was also examined. 

These comparisons indicate that typical africeps and wtahensis are 
distinguishable only on the basis of ventral totals (ventrals atriceps, 3 
130-147, 9 145-157; ventrals wtahensis, 8 153-160, 2 163-172). The 
dark head cap of both species extends only one or two scales posterior 
to the parietals, is rarely convex, and is edged by a narrow light line 
which is not always distinct. In a few specimens of each species the 
cream-colored border is obvious, especially in live or recently preserved 
material. The relationship of the mental, first pair of infralabials, and 
chin shields is much the same in both species, although there are more 
atriceps than utahensis with the first infralabials making contact on the 
midventral line: in the series available, only two specimens of wtahensis 
(approximately 1 in 15) and in africeps five specimens, or about one- 
third. There are also a few of the latter with the black cap extending 
three scales posterior to the parietal and terminating in an angular point 
as in nigriceps, yet, in one case at hand, BYU 10437, possessing far too 
few ventrals (139) to be included in nigriceps (males 146-159; females 
150-162). 

On the basis of the few specimens examined, one is not able in all 
cases to use as key characters the color patterns designated by Blanchard 
(loc. cit.) for atriceps and nigriceps. This may be further complicated 
by an overlapping of ventral counts, especially in the females. The 
present study points to the need for an extensive comparative study of the 
Tantilla of at least Arizona, New Mexico and Utah. Such a study may 
clarify whether atriceps and utahensis are species or subspecies, indicate 
the true position of wélcoxi, and also indicate whether—and if so, to what 
extent—wnigriceps and atriceps are sympatric species. 

Phrynosoma d. hernandesi Girard. On July 19, 1953, Dr. D. Elden 
Beck and Mr. Marvin Coffey collected two adult females at Webster 
Flats—Cedar Breaks, Iron County, Utah. Five weeks later, August 24, 
one specimen, now BYU 11311, 131 mm. in total length, gave birth 
to 13 young lizards. For unknown reasons, only 6 of the young were 
alive when discovered, although all were fully formed. 

Two days later the other lizard, now BYU 11323, also gave birth 
to a litter of 13 young. In the latter, however, I was fortunate enough 
to observe the birth of each of the last four young lizards. At 2:10 p.m. 
when they were first observed, there were 9 young lizards: 4 were dead 
and 5 were alive and active in the cage. At 2:13 the 10th was born; 
within 45 seconds, the 11th. After an interval of approximately 6 minutes 
the 12th arrived, and at 2:23, 3 minutes later, the 13th was born. 

When born, each young lizard was still contained within the egg 
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membrane and was surrounded by a watery mucus appearing to be much 
the same as the thin white of a hen’s egg. In the young of both litters 
the yolk had been absorbed. Each new lizard had to free itself by rup- 
turing the egg membrane. This was done by sudden wrigglings of the 
entire body which tended to send the lizard forward, thus pushing the 
head through the membrane. In each case where the young lizards was 
dead, the egg membrane was not broken. Thus, death appeared to be 
caused by suffocation. One of the four born in my presence was too 
weak to free itself and was removed. While being freed there were 
few signs of life, but after an hour it was moving about; after two 
hours it was as active as the others. 

Two of the young were weighed before they escaped from the egg. 
One weighed 1.35 and the other 1.40 grams. Those weighed a few 
minutes after they escaped from the egg weighed between 0.80 and 0.90 
grams. The next morning their average weight (9 specimens) was .743, 
almost equaling the average (.739) for those given previously for a 
litter from Kane County (Tanner 1953). Total lengths were also equally 
similar. 

Observations concerning the activities of the female while producing 
the last four lizards are also noteworthy. Just before a birth she would 
raise her body off the ground, appearing as in a slightly crouched posi- 
tion; the back would be arched as a lizard was born. Before another 
birth she would take several forward steps and then stand motionless 
until time for assuming the pre-birth position. This accounted for the 
young lizards being scattered on the floor of the cage, and it also explained 
why the dead ones in both litters were not piled together. 

Both adults refused to accept food or water for approximately two 
weeks before the young were born. In both, the tails became less plump, 
and there was a noticeable decrease in weight. This may have reduced the 
vitality of the young, causing the high mortality. Conditions in the 
laboratory were not ideal, and I should not expect to find such a mor- 
tality under natural environmental surroundings. 

Salvadora h. mojavensis Bogert. A second specimen of this species, 
from Kane County, Utah, was taken on Waheap Creek, one mile south- 
east of Lone Rock, May 23, 1953, by Grant R. Gifford and the author. 
This locality is approximately 75 miles east of Kanab by road (near 60 
miles by air). A north-south line through Lees Ferry, Arizona, is approx- 
imately 3 miles west of Lone Rock. 

This specimen is a subadult male, 522 mm. in total length and with 
the following characteristics: dorsals 19-17-15-13, ventrals 195, caudals 
87, supralabials 10-11, infralabials 10-10, oculars 2-2, temporals 2-3-3, 
and suboculars 2-2. The color pattern is typical, being very similar to 
the specimen reported for central Kane County (Tanner /oc. cit.) 

We were impressed with the majesty of Lone Rock. This massive 
spire of white sandstone rises approximately 200 feet from the valley 
floor and is a sentinel for all the surrounding area. From the low bluffs 
southeast of Lone Rock we were able to see in the distance the gorge 
of the Colorado River, as well as Navajo Mountain. The southern edge 
of the latter appeared to be directly east of our position. 

Arizona elegans eburnata Klauber. On June 12, 1953, three speci- 
mens (DOR) were found on highway 91, approximately two miles 
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north of Leeds, Washington County, Utah. Two large specimens had 
been severely damaged and were barely recognizable. The third (BYU 
11290) is smaller, but in good condition. 

The locality is a small valley perhaps one mile long and much 
narrower. Highway 91 extends across its middle, leaving sandy flats on 
either side. 

Considering the fact that only two previous records of this species 
have been reported for the State, this find appears to suggest that A. e. 
eburnata is, as has been the case with other supposed rare species, more 
abundant in suitable habitats than previous records have indicated. 
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Aggregational Behavior and Feeding Reactions 
in Tadpoles of the Savannah Spadefoot' 
By ARTHUR N. BRAGG 


In several earlier papers (Bragg 1944, 1945, 1946, 1948, 1949, 1950) 
I have described aggregational and feeding behavior in the tadpoles of 
the Savannah spadefoot, Scaphiopus hurterii Strecker, as observed in pools 
in the oak-hickory post-climax community east of Norman, Oklahoma, 
and have compared these phenomena with somewhat similar observations 
in other spadefoot species. In one paper (1950) experimental proof was 
given that organic materials accumulating on the bottom of certain pools 
in the region studied might serve as a total external food source for tad- 
poles of S. hurterii throughout the total span of their aquatic existence. 

These same studies demonstrated two other phenomena of some inter- 
est: (1) that tadpoles of S. Aurterii vary markedly in development rate at 
a single site at different times or at two or more sites during a single 
period, when no special environment differences could be correlated posi- 
tively with the phenomenon as a casual factor (illustrated in Table 1); 
and (2) that the tadpoles were often aggregated in the pools. 

Aggregations, especially, have been given much attention and two 
types have been recognized: (2) feeding aggregations and (b) meta- 
morphic aggregations. Feeding aggregations have been further noted as 
divisible into asocial aggregations and social aggregations, the former 
occurring whenever many tadpoles react to a single food object and cluster 
about it to feed, the latter occurring when no such food object exists, the 
tadpoles merely reacting to each other’s presence and behavior. Metamor- 
phic aggregations are apparently always social in character and occur only 
when metamorphosis is in its preliminary stages. From such metamorphic 
aggregations, at least at certain times and places, a mass movement to the 
bank occurs during which practically every tadpole of thousands present 
in such a great mass crawls from the water within ten minutes. Indirect 
evidence that this occurs has been secured many times and it has been 
actually seen once. 

Some of these phenomena (e.g., cannibalism at and near metamor- 
phosis) were described for Scaphiopus holbrookii holbrookii by Ball 
(1936) in Connecticut and I have seen something of the same phenomena 
in mixed aggregations of Scaphiopus bombifrons and S. hammondii 
(Bragg 1946, 1948). Weak cannibalism in S. Aurterii has also been seen 
(as well as social feeding aggregations in large schools of S. bombifrons 
and S. couchii in nature (Bragg 1949, 1950) ). 

These observations and the interpretations of them were made prior 
to my reading the paper by Richmond (1947) in which he describes 
feeding-schools and plankton-feeding in S. 4. holbrookii in Virginia. His 
observations probably represent phenomena identical to what I call social 
feeding aggregations but his interpretations of his observations differ 


1Contributions of the Department of Zoology and of the Biological Survey, Uni- 
versity of Oklahoma, Norman. 
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somewhat from my interpretation of mine. Richmond apparently thinks 
that most if not all such aggregations are caused by individual reactions 
to small particles in the water. He sees no essential difference between 
the clumping of tadpoles about a large edible object where each is at- 
tracted individually and their aggregating to feed on microscopic particles 
and organisms in the plankton. Neither do I. But I still think that some 
aggregations are basically social. Indeed Richmond himself speaks of the 
pull of group influence as commonly stronger than that of a special food 
object as follows: ‘“The most interesting result was that produced by put- 
ting one of these pieces [of algae-covered corncobs as food objects} in 
the trailing edge of a school. There was the usual crowding of tadpoles 
and increased activity to get at the food, but then as a space began to 
develop between this small group and the larger group which was con- 
tinuing to flow on away from them, the tadpoles would leave the food 
and dart into and become a part of the larger school. Apparently the 
stimulus for remaining a part of the larger school was stronger than the 
demand for food.” (Italics mine.) This is exactly what I mean by social 
behavior as I have seen it many times in S. Aurterii during their feeding. 
Furthermore, Richmond apparently does not recognize metamorphic ag- 
gregations and assumes that what I call such is a feeding aggregation 
imperfectly observed because of the nature of unrecognized planktonic 
feeding in the tadpoles. He is correct in that I did not at first recognize 
planktonic feeding such as he described, but I still believe metamorphic 
aggregations to be different. 

Because of the questions raised by Richmond’s and my own observa- 
tions, I have taken the first opportunity afforded to check up on these 
phenomena at some of the pools described in former papers, i.e., Pools 
D, E, and F. Several experiments were also performed on the feeding 
and growth of tadpoles. 

Observations 

Observations were of two types (1) field and (2) experimental. 
Breeding congresses were observed in the field and some eggs collected 
from the breeding pools were used for experiments. The experiments 
were of the same general type as those described in detail earlier (Bragg 
1950), and need not be reported in detail. Briefly, tadpoles were raised 
in containers in which the rate of growth, behavior, and survival under 
various conditions of food source were compared with controls. Both the 
experimental tadpoles and those of the controls were compared in growth 
rate with others of the same age in the pools. In general it was found 
that organic matter in the dried mud from various pool-sites differed in its 
effectiveness as food as reflected in the growth rates and that such mud 
from some pool-sites was wholly inadequate as food. This merely sub- 
stantiates earlier conclusions (Bragg 1950) and extends them to other 
specific pool-sites. 

The most interesting observations were made when a commercial fish 
food (known as 3 V’s Fish Food) was used. Whenever this was sprin- 
kled lightly on the water surface above a culture of these tadpoles in clear 
water (either tapwater or pondwater) the animals within a few seconds 
became wildly agitated, gnawing at the surface film as though attempting 
to feed. The movement lasted only a short time (perhaps 15 to 30 secs., 
in no case more than 1 minute). If after the animals again became quiet, 
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I added more, the same reaction typically occurred. In dozens of trials, 
there were only two exceptions. 

One could easily believe such agitation due to a fear reaction. To 
check this I added liquid derived from boiling the fish food and compared 
this with additions of plain water. Typical agitated movements occurred 
in the first case but not in the second. Also, agitated movements could 
be caused by some types of particulate matter used but not by others. 
These results suggest a chemical stimulus rather than a physical one, but 
further observation is needed to establish this point. In any case, the 
reaction was not due to fear. 

Aggregational Phenomena 

In none of the cultures used in the experiments were social aggrega- 
tions manifested. Interestingly enough, none were seen in tadpoles de- 
veloping in Pools E and D until a day before metamorphosis of the 
second lot in E. Feeding aggregations (schools) then developed, differing 
in no essential way from many others which I have formerly seen and 
apparently essentially like those described by Richmond (1947) in S. 4. 
holbrookii. These occurred as the tadpoles became crowded with the rapid 
fall of the water level. (Twenty-four hours after the first aggregation was 
seen hundreds had metamorphosed and others had been killed by the 
evaporation of the water.) 

However, early in the observations, while the tadpoles in the pools 
were still small, I collected a large number of them and took them to the 
laboratory in a half-pint fruit-jar. Approximately one hour after their 
collection they were turned out into a finger bowl for examination. Imme- 
diately, they formed a dense school, all swimming violently in the same 
direction with a collective effect on the water very marked. The bowl was 
so small that the school had to move round and round the edge of the 
bottom but a strong current moved out behind it. Occasionally, the school 
swam just fast enough to remain standing still in the current created 
wholly by the fast beating tails of its components. They kept up this 
schooling reaction for more than an hour. However, when I put a few 
tadpoles from this lot into another bowl, nothing happened. Apparently, 
the stimulus for schooling had been lost. 

From these observations (repeated several times with essentially the 
same results), as well as from many observations in nature, I have a 
strong impression that schooling while feeding is often the result of 
crowding (or, at least, associated with it). In almost all cases reported 
in Scaphiopus (Richmond, 1947; Ball, 1936; and my own papers, 1945- 
50) no schooling has occurred with few tadpoles present. All who de- 
scribe such phenomena in pools have emphasized the fall in the water 
level with consequent concentration of tadpoles. This has also been true 
in earlier observations in mixed lots of S. bombifrons and S. hammondii 
but was not evident in single lots of S. couchii and S. bombifrons sepa- 
rately. In the two latter cases thousands of tadpoles were in the feeding 
schools but there seemed to be plenty of water (Bragg, 1946, 1948). 

Plankton samples were collected from the breeding pools but they 
showed very little of interest. One or two protozoans, a few single-celled o»:- 
algae, and a single cladoceran were all that I could find in Pool D. 4Qis-" 
section of tadpoles and staining of the contents of their ene © po ip 


at various levels gave exactly the same results as those describe canligr 
(Bragg 1950). fe 
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Metamorphic aggregations did not occur in the pools in 1952, just as 
they often have not occurred during other years. As already noted, Rich- 
mond (1947) apparently thinks that I observed a feeding school in tad- 
poles near metamorphosis in 1941 (Bragg, 1944) and did not recognize 
it as such because of not understanding the nature of planktonic feeding. 
He is quite right in the latter; but the tadpoles in these and other aggre- 
gations which I call metamorphic, usually do not feed at all, either on 
plankton or on larger material, except that they sometimes (but rarely) 
become cannibalistic if the food supply (in quantity or quality) becomes 
depleted (Bragg, 1950). These aggregations occur during early phases 
of metamorphosis as the tadpoles are about to leave the water. They are 
not “schools,” i.e., they do not move much from place to place; but their 
shape may change slightly from time to time. Both Ball (1936) and 
Richmond (1947) liken an immense feeding school of S. 4. holbrookii 
to a giant amoeba moving in one direction and forming and retracting 
pseudopods. I have seen exactly this in S. Aurterii many times and the 
simile is an apt one. Applying the same figure to a metamorphic aggrega- 
tion, it is more like a sluggish amoeba, remaining essentially in one place 
but bulging here and there while a constant agitation of its internal parts 
takes place. 

On May 25, 1949, the following notes were written at Pool F. ‘“Tad- 
poles when first seen were all in a single, huge, densely packed aggrega- 
tion, individually very active, the side of the mass bulging out here and 
there, changing shape constantly—for all the world like a giant active 
amoeba forming and retracting pseudopodia constantly. Horizontally, the 
extent of the mass was much too small for more than an eighth or six- 
teenth of the tadpoles to reach the bottom at any given time. Vertically, it 
extended to near the water surface. Many tadpoles were coming to the 
surface for air and immediately swimming downward to enter the aggre- 
gation again. 

“At the edge of the huge mass, individuals behaved as though reluc- 
tant to leave. When one passed from the edge of the aggregation to the 
open water, it turned back within 2 or 3 inches outward unless others 
were following. In case others moved en masse in the same direction a 
‘pseudopod’ was formed. Through such action the mass not only changed 
shape but gradually changed position on the bottom. 

“I left the pool after about 10 minutes of observation to investigate 
another pool. On my return (about 20 minutes or less later) five smaller 
aggregations were present in place of the single large one and a few indi- 
viduals were moving singly. Suddenly, one of these masses began to be 
less dense and the aggregation gradually broke down completely in about 
three or four minutes. Some tadpoles from this entered other aggrega- 
tions which they happened upon in their random swimming, but none 
seemed in any hurry to do so. Some swam by one aggregation paying it 
no attention only to enter another farther along its course. 

“It is difficult to see how this could happen if the aggregations were 
wholly the reaction to external stimuli either of concentration of special 
chemicals or of food. Pure social or mass psychological factors must have 
been primary in this case, feeding being incidental.” 

These tadpoles were not in metamorphosis although about to enter it 
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TABLE 1 
Comparison of Mean Growth and Development Rates in Tadpoles of 
Scaphiopus hurterii in Pools D and F for the season of 1950. All tad- 
poles were from eggs produced in a single night’s breeding. Age given in 
days, lengths in means. 


Mean Mean 
Age Number fromD lengthfromD length from F Number from F 
6 20 15.00 18.56 20 
7 20 15.05 21.20 20 
8 21 17205 23.20 20 
2 26 LSi55 26.22 20 
11 15 19.54 2195 20 
12 20 20.80 26.12 17? 
1S 20 21-70 24.19 16* 
14 20 20.42 — — 
15 21 18.85* ———- — 


* = Metamorphosed that day or the night following. 





as subsequent events proved (first out of water on May 31, six days from 
this time). They had been feeding on bottom debris but were not seen 
to feed while in the aggregations. I thought at the time that this aggrega- 
tion represented neither a feeding school nor a metamorphic aggregation. 
I now think it to have been a feeding school. However, J still interpret 
the behavior as social. 

In comparing Richmond's conclusions on S. 4. holbrookii with mine 
on S. hurterii, 1 conclude, therefore, that: (1) S. Aurterii and S. h. hol- 
brookii are alike in often forming schools while feeding. (2) Both utilize 
organic particles in the water which individuals in such schools obtain by 
mass action as described best by Richmond (1947). (3) Such schools 
develop only when tadpoles become crowded in the case of S. hurterii 
and all evidence so far published suggests this also for S. 4. holbrookii. 
(4) As Richmond (Joc. cit.) says, age of the tadpoles apparently has 
something to do with mass aggregations. At least, very young tadpoles of 
neither species have been seen to join schools. But young tadpoles always 
have plenty of water whereas older ones seldom do so and I believe this 
to be the stronger influence at least in those that I have seen. (5) The 
schools develop under the influence of (a) particulate matter in the 
water, (b) large numbers of tadpoles present, and (c) the age of tadpoles 
(usually a week or so old in S. Aurterii at the beginning). (6) Tadpoles 
of S. hurterii utilize the materials of the bottom as well as floating matter 
in the pool. At many times and in many places this is practically their total 
source of food (Bragg, 1950). That this has not been noted emvhatically 
for S. b. holbrookii is probably due to differences in pools. Had I seen 
S. hurterii only in Pool E or similar pools prior to 1951, for example, I 
should never have thought of organic debris as very important as food 
because, as noted (Bragg, 1950). this pool differs markedlv from the 
others observed. The two types of tadpoles are essentially alike in their 
truly marvelous efficiency in obtaining food from the most unlikely 
sources: nothing organic escapes them (Richmond, 1947). (7) The only 
essential difference (still unexplained) is the presence of metamorphic 
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aggregations in S. hurterii. Nothing like it has ever been described in 
any other species and it does not always occur even in S. Aurterii. This 
strongly suggests that the stimulus for it is environmental. It does not 
follow necessarily, however, that both forms are the same in this. Further 
observations are needed. (8) The question of whether such aggregations 
are social or not is partly, at least, a matter of definition. I call any action 
social whenever two or more individuals of a single species behave, when 
together, differently than they would if apart. I call both the feeding 
schools and the metamorphic aggregations social because they conform to 
this definition. I agree with Richmond (1947), however, that this repre- 
sents a low grade of social integration, not at all comparable, for example, 
to a hive of honey bees, a drove of cattle, or a flock of hens. 
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Mites and Ticks in Captive Snakes 
with Remarks on Cage Sanitation 
By Cart F. KAUFFELD 


The vexatious mite problem is one which still has no entirely satis- 
factory solution despite the great strides in recent years in the develop- 
ment of insecticides. Good prophylaxis in the form of adequate cage 
sanitation and rigid quarantine is still the most important part of mite 
control however much one might hope for satisfactory eradication of 
these pests on the specimens themselves. 

Although the water bath, with slight modifications such as the addi- 
tion of Clorox or aromatic chlorazene to make antiseptic solutions, is still 
one of the most reliable treatments, there have been other means sug- 
gested, each of which has distinct disadvantages that should be considered 
carefully to avoid loss of valuable specimens. Mild oils, such as olive oil 
and mineral oil, have been used successfully because they form a film 
which smothers the mite by closing its spiracles, and possibly by impeding 
its locomotion and blood-sucking ability as well. Immersion of the snake 
in such oils, or copious applications by hand have long been recognized 
as an effective method, although there is one distinct hazard. Oil of any 
kind has a softening effect on epithelium which can cause very serious 
dermal disturbances, especially in snakes which are about to moult. Many 
young snakes and otherwise thin-skinned species usually react unfavorably 
to oils. Great danger lies in the softening of the eye caps, leading to 
serious and often fatal optic lesions. 

Some practitioners have used kerosene. Kerosene alone is a recognized 
insecticide, but a moment’s consideration of the irritating action of kero- 
sene on human skin will give some indication of the effect upon the snake 
via (1) the myriad lesions formed by the sucking mouthparts of the 
mites, and (2) its action on the delicate perioptic and perianal skin. Al- 
though the softening effect on the skin may be less than the heavier oils, 
the fact that kerosene is so highly irritating makes the use of insecticides 
with kerosene base objectionable. The principal active ingredient of many 
of these seems to be harmless to many snakes, but the “petrol distillate” 
base is a serious handicap to their use except very locally on the snake. 
Certain of these insecticides are useful for decontamination of cages and 
work areas, and apparently have no toxic effects on reptiles, yet kerosene 
prevents their widespread use. One such that can be recommended goes 
under the trade name of SHUR DETH, produced by the Arnott Exter- 
minating Co. of Indianapolis. The ingredients of this compound are 
described as ‘Chlordane (technical) 2% (1.2 octochloro; 4.7 methano- 
tetrahydroindane, and .8% related material) and 98% petrol distil.” 
Powdered chlordane has yet to be tried. 

Several powder insecticides have been used with indifferent success or 
variable reactions on snakes. Pyrethrum seems entirely harmless to rep- 
tiles but equally harmless to mites as well. No doubt it can be used to 
advantage for dusting cage floors or structures around the cage to prevent 
mite migrations. Flowers of sulphur fall into the same category—doubt- 
fully active against the mites, but possibly inhibiting their spread. It is 
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hardly necessary to mention that DDT is highly toxic to reptiles and 
should never be used. Rotenone, which is a derris root derivative, is 
available under several trade names, but has varying effects on reptiles. 
A recent enthusiastic report on this substance is misleading, since it has 
been known to have highly toxic reactions on certain species and genera. 
Garter snakes and water snakes, usually hardy and resistant where other 
species succumb, seem to be especially sensitive to rotenone. The writer 
used derris root powder many years ago, and it seems there were no toxic 
effects, but today derris root powder is hardly available because it is all 
converted into rotenone for use in insecticides and no longer reaches 
pharmacies in its unrefined state. It is the active ingredient of flea pow- 
ders sold under various trade names essentially for use on dogs, cats and 
birds. Such a preparation has been in use for several years at Staten 
Island Zoo. Great caution is necessary for, except experimentally, it is 
impossible to say precisely what species will react unfavorably and some 
specimens are too rare or valuable to sacrifice in experiments. 

There are several types of cheap spray and puff guns for dusting 
powdered insecticides that can be used to advantage. These are especially 
useful in decontaminating cages and quarters. Application to the speci- 
men itself can be accomplished by blowing it on with a gun; improving 
its distribution by hand is usually necessary. Snakes that cannot be han- 
dled conveniently or safely can be passed through a vessel filled with the 
powder—a trough or aquarium tank—immersing them in a dry dip as it 
were. One precaution must be observed scrupulously: DO NOT PLACE 
ANY DRINKING WATER WITH SPECIMENS TREATED WITH 
ROTENONE POWDER! Apparently the powder will wash off into the 
water making a highly toxic suspension which will kill the snake that 
imbibes it. Possibly where snakes have died in treatment with rotenone, 
it has been through penetration of the powder in quantities great enough 
to kill. Drinking water is one of the most dangerous agents in this 
respect. It is one of the qualities of this compound which makes its use 
decidedly a risk. 

The powder should be allowed to remain on the snake at least 48 
hours—longer can do no harm if the specimen has showed no unfavor- 
able response initially. After the cage has been thoroughly cleansed of 
the powder, the specimen can be washed with water and returned to its 
quarters or to an uncontaminated cage. It is well, however, to check the 
focal points of mite infestation before assuming the specimen to be clean. 
The periocular crevices and perianal folds are areas especially favored by 
the mites. An applicator stick whittled flat on one side toward the end 
provides an efficient instrument for pushing out mites (dead or alive) 
from around the eye. Dead mites remaining around the eye can cause 
serious irritation with ensuing infection. The puffy condition of the peri- 
optic crevice sometimes seen in snakes is usually the result of mite infesta- 
tion. A chlorine antiseptic can be applied with a cotton swab or by irri- 
gation to remove debris, to cleanse the area, and to kill whatever mites 
might remain. A cotton swab dipped in antiseptic can be used simply 
and effectively perianally. 

Constant vigilance is necessary to keep a collection free from mites. 
It should be borne in mind that snakes are not the only carriers: lizards, 
especially of certain genera, are highly susceptible to mites. The lizards of 
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the genera Gerrhonotus and Ophisaurus, and any of the skinks, are espe- 
cially worthy of scrutiny. The lateral folds of the Anguidae are ideal 
harboring places for mites. 

Much delay can be avoided and incipient epidemics checked early if 
the symptoms of mite infestation are recognized promptly. Close scrutiny 
of water and water dishes before emptying and refreshing the supply is a 
routine procedure that often discloses the presence of mites. A mite-in- 
fested snake always seems to wash off mites from its chin or around the 
head when drinking. Any black or brown speck should be suspect and 
should be examined with a hand lens if there is any question. Fully adult 
black mites look like poppy seeds and are much the same size. The 
nymphal forms are much smaller and brown in color. Usually the eight 
minute legs can be distinguished on either adult or nymph even with the 
naked eye. A highly diagnostic procedure is to crush the suspected object 
between fingernails. If a dark reddish brown smear results (partly di- 
gested blood), it is almost certainly a mite. This test does not serve espe- 
cially well with the nymphal forms. 

Spreading the chinshields and anal region of a suspected snake usu- 
ally reveals mites in an infested snake. Also, rolling the eye gently to 
expose the folds of skin in the surrounding crevice will disclose mites if 
present at all. 

Although mites removed from water dishes are almost always dead 
except where they have escaped the water by being rubbed off on the edge 
of the dish, any suspected body should be watched for movement. Very 
often mites can be detected wandering up the cage sides. These are always 
adults and will inevitably infest new territory unless checked. 

Unusual activity of the snake, especially much rubbing and attempts 
to twist the body so that the dorsum makes contact with the floor or sides 
of the cage, is highly suspicious. Finally, an examination of the scales 
will often show myriads of minute white specks which are the dried mite 
droppings, and in severe infestations will give the entire snake a dull, 
chalky appearance. 

It is almost certain that mites lay their eggs on the snakes and there- 
fore fresh specimens, even where no evidence of mites can be found, are 
a potential source of infestation. Occasionally agents such as Spanish 
moss (especially if collected in warm months) carry mites, but the snakes 
themselves are always the principal carriers. The writer has in mind a 
Cottonmouth Moccasin freshly received that had been given a thorough 
examination for mites which revealed none, yet although this snake was 
isolated at a great distance from any other snake, in uncontaminated quar- 
ters, it developed one of the worst infestations ever seen. This is strong 
presumptive evidence that the mites develop from egg to adult on the 
snake and do not—at least exclusively—lay their eggs in ‘‘humus’’ or 
elsewhere at a distance, as one author suggests. Researches carried out at 
Kansas State College some 20 years ago revealed (fide Hobart M. Smith, 
in litt.) that eggs are laid abundantly on the snake’s body under scales. 

In the wild, snakes will gain temporary respite from mites when they 
slough the skin. In captivity a mite-infested snake can be completely and 
certainly freed of mites if ecdysis is accomplished by manual assistance of 
the keeper, or if the snake is isolated in a jar of water previous to shed- 
ding and the skin removed when it begins to blister. Great care must be 
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exercised not to recontaminate the specimen. The water bath should never 
be so deep as to drown the snake. (Snakes in cloth bags should never be 
placed in a water bath. Many a novice has drowned specimens by im- 
mersing bag and all. The snake should always be free in the solution 
and the bath should be shallow enough to permit easy access to the sur- 
face for air.) Care must be taken not to remove the old skin prematurely. 
Since the snake loses its mites with ecdysis, it is elementary that in rou- 
tine sanitation, the sloughed skins should always be removed from cages 
promptly to avoid recontamination. 

Obviously quarantine is a valuable preventive measure. Ideally, new 
specimens should be isolated three or four weeks before being placed 
with others of their kind or compatible species, but cage space limitations 
often make this impossible, especially in large collections. The alternative 
is constant vigilance. Any deviation from normal behavior is always a 
suspicious circumstance in any animal, and seemingly trivial departures 
may be highly significant. A snake which normally does not coil itself in 
its water dish and which suddenly indulges in complete immersion is very 
probably mite infested. 

Personal precautions must be observed by keepers, for it is certain 
that human carriers spread infestations. Care must be exercised to prevent 
mites being carried from one cage to another on the clothing or hands. 
Short sleeved shirts should be worn at all times because mites are most 
easily observed and felt on the bare arms. Common sense suggests any 
number of other precautions that should be observed routinely: hand 
and arm washing, combing the hair over a sink or out of doors, keeping 
fingernails short, etc. 

Instruments used in servicing cages should be decontaminated after 
contact with each cage. Spoons used for scooping up stools and uric acid 
should be dipped in a disinfecting solution of Clorox, or similar com- 
pound, after finishing each cage. At Staten Island Zoo, a jar of disinfect- 
ing solution is carried attached to the waste bucket so that the spoon can 
be dipped after finishing each cage. This measure is invaluable in the 
prevention of disease generally, especially infections of intestinal origin— 
bacterial or protozoan—but it has merit in preventing the spread of mites 
as well. 

Methods of cage sanitation aimed at eradication of mites apply to 
practically all sanitary problems confronting the ophiculturist. Permanent 
cage fixtures are always objectionable in that they obstruct thorough de- 
contamination. Painting all surfaces is a good measure but tree stumps, 
logs, branches, and the like that are permanently installed cannot be 
treated in this way. Hence it is advisable to use only such material as can 
be removed and destroyed. Gravel and stones can be washed with scald- 
ing water and disinfected with a strong agent—preferably of chlorine 
origin. These should be immersed for several days. Insecticides are prac- 
tical to penetrate crevices where surfaces are not to be repainted—in fact 
this measure is valuable even where repainting is intended. 

Because both mites and ticks are arachnids the latter can be included 
appropriately in this discussion, but their resemblance systematically does 
not extend to the sanitary problem they represent for the ophiculturist. 
Ticks are far simpler to deal with although it is a question whether they 
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are any less important than mites as vectors of bacterial and protozoan 
diseases—ophidian typhus (if it exists) and trypanosomes. However, the 
prophylaxis and cure for ticks resolves itself into the mechanical removal 
of these parasites from the infested snake. Being larger and more seden- 
tary in their habits than mites, large scale infestations seldom occur. Usu- 
ally they restrict themselves to an individual or at worst one cage. They 
are usually large and easily visible, and because they imbed their mouth- 
parts and remain attached for a long time, they can be removed individ- 
ually. They do not multiply in outrageous numbers nor move about like 
mites. Occasionally they are difficult to detect because they simulate a 
snake scale quite remarkably in shape and color, but eventually they be- 
come engorged with blood and swell to prodigious size. At this stage 
they are likely to drop off unless removed first, and subsequently they will 
roam and reinfest the same host or a new one. 

Isolation and quarantine are not especially important in dealing with 
ticks. Thorough examination of new specimens should be made routinely 
and an obviously infested snake should be treated immediately or at least 
isolated until the ticks can be removed, but unless the infestation is very 
heavy, it may be overlooked for some time. Whatever disease may have 
been communicated by the ticks has already invaded and prompt removal 
will serve little purpose in curbing the consequences. However, no snake 
with ticks should be placed knowingly with tick-free specimens. 

Everyone who has had experience with these pests on his own person 
will have some favorite method of tick removal. One measure is to crush 
the body of the tick between the tips of a blunt-ended tweezer forceps. 
Preferably the inner surface of the forceps tips should be smooth—not 
serrated. Soon thereafter, the tick can be removed with mouthparts intact. 
This is essential to the maneuver, for the mouthparts frequently cause 
suppurative lesions if left in the flesh. Whether extraction is effected 
immediately by seizing the tick with the forceps or the relaxing effect of 
crushing is awaited, the body should be seized and pulled very slowly 
and gradually to prevent breaking off the proboscis. The tick should 
never be jerked or rubbed free, for almost always this will break off the 
deeply imbedded sucking mouthparts. 

After removal of the tick, the area should be thoroughly swabbed or 
the lesion irrigated with a good antiseptic. Where the snake has been 
badly infested and dozens or even hundreds of ticks have been removed, 
it is advisable to immerse the whole specimen in an antiseptic bath for 
several hours or days—whichever seems indicated. In fact the antiseptic 
bath has considerable merit as a preparatory step to soften the affected 
region where wholesale eradication is intended. Possibly some of the 
other mite treatments could be used to advantage, yet it would be neces- 
sary always to remove the ticks individually, dead or alive, in order to 
extract the mouthparts. As with all therapy, experiment eventually deter- 
mines the most effective procedure. 


STATEN ISLAND ZOO, NEW YORK 
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Manipulation of Odor as an Aid in Feeding 
Captive Snakes, With Special Reference to 
King Cobras 
By Cart F. KAUFFELD 


In July, 1953, a King Cobra, approximately 14 feet in length, was 
purchased by the Staten Island Zoo. It had been collected somewhere in 
Thailand, but the precise locality is unknown. The day after arrival at 
the Zoo, it fed on three snakes: two Natrix and one Abastor. The first 
of these was offered alive, but because the cobra showed no inclination 
to pursue a living snake, it was killed and offered dead, as was all subse- 
quent food. 

Elsewhere in these pages I have mentioned how readily most captive 
snakes will accept dead prey. King Cobras are no exception, although 
they do present another problem in adhering quite strictly to a diet of 
snakes, living up to their generic name — Ophiophagus — rather con- 
sistently. It has been customary to storage freeze a supply of scarce food 
for snakes when available, thawing it out later as required. This method 
has been used with notable success at Brookfield Zoo by Mr. Robert 
Snedigar for keeping on hand a constant supply of snakes for King Cobra 
food. We have followed the same method, but in offering the thawed 
storage snake, or a freshly-killed snake, the meal has been augmented by 
stuffing the food snakes with dead mice and chunks of horse meat. 
Vitamin pills or vermicides can be administered in this way where their 
use seems indicated. 

On one occasion, our King Cobra seemed still hungry after eating 
four such stuffed snakes (Natrix sipedon), but a freshly-killed white rat 
was subsequently offered, but refused. The rat was then rubbed on the 
head with a water snake and presented again, whereupon the cobra 
engulfed the rat without hesitation. 

Further evidence that scent is the primary feeding cue is confirmed by 
this King Cobra having twice tried to eat an enamel pan and once a 
crockery water dish in which food snakes had been lying. This amazing 
behavior suggested supplementing the usual meal of stuffed snakes with 
chunks of horse meat thoroughly impregnated with the odor of water 
snake. This was accomplished by rubbing the strips of meat thoroughly 
on a water snake. The longer the meat lies with a snake, the stronger 
the flavor. These strips of meat were offered in a crockery dish from 
which the cobra seized and ate them. Later, to avoid gravel from adher- 
ing to the meat as the cobra dragged it over the floor of its cage or as 
the meat dangled from its mouth, the pieces were offered by forceps and 
accepted. The snake permitted the strips to be guided into its mouth, on 
one occasion even indulging in a mild tug-of-war when it insisted on 
swallowing a piece that had considerable gravel adhering to it. Such 
grains or pebbles probably provide ‘‘roughage” which snakes must often 
ingest in the natural state. 
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The largest meal taken by this cobra at any one time consisted of two 
dead “stuffed” water snakes each about two feet long and containing two 
to four mice, about two pounds of horse meat in strips, and one large 
adult rat. The food taken in the course of 35 days (four meals) totals 
11 snakes (16 mice, two pounds of horse meat inside the snakes), about 
two pounds of horse meat alone, and two large rats. Ecdysis took place 
soon after the second feeding, causing an interruption of the weekly 
schedule. 

It is not expected that the current voracity will persist for many 
recently-captive snakes exhibit prodigious appetites which soon taper off. 
It is well to restrain a specimen’s inclination to gorge if it does not limit 
its intake voluntarily. 

After this period of orientation, snakes were entirely eliminated from 
the cobra’s diet, except as flavoring. In order to assure the most complete 
permeation of the water snake scent, rats were killed early in the day in 
preparation for the afternoon feeding and laid in a water bath for several 
hours. After thorough washing, they were placed in a gallon jar together 
with several strips of horse meat weighing from one-half to three-quarters 
of a pound. Added to this were one dead (frozen then thawed) and one 
live Natrix s. sipedon. Water in which the dead water snake had been 
frozen was poured into this conglomeration. These items remained mixed 
for an hour or two before feeding. 

The feeding procedure began by waving the dead water snake in the 
general direction of the King Cobra’s head, and then dragging it along 
the floor of the cage in the path it was hoped the snake would take to 
approach its food. Having gained the snake’s attention with the decoy 
water snake, a piece of the “‘flavored’’ horse meat was seized with a 
forceps and laid in front of the cobra which was nosing along the “trail” 
of the dead water snake. After but a moment of sniffing, the meat was 
seized and swallowed avidly. It was necessary to assist deglutition with 
judicious use of the forceps. In fact, the snake seemed to welcome this 
assistance to the point of virtually permitting the meat to be pushed into 
its mouth and throat. Horse meat is too soft for a snake to swallow 
easily. In fact, King Cobras seem to have difficulty in swallowing any- 
thing but snakes. 

The horse meat was followed by a rat from the water snake mixture. 
This was additionally rubbed with the dead water snake — especially 
with the anal region whose musk glands, it was hoped, would add scent 
to lend authenticity to the meal. Again, the rat was taken with no hesita- 
tion, and again the snake allowed assistance from the forceps. On this 
one occasion alone, the cobra ingested two rats and three pieces of horse 
meat. 

One week later, September 13, 1953, this same method of food prepa- 
ration and method of feeding were repeated with similar success, the 
only difference being that the live Natrix of the previous week was now 
a dead Natrix. Two large rats and three pieces of horse meat —a meal 
totaling nearly three pounds in weight — were consumed. 

On this same day another King Cobra, received only the day before, 
was induced to feed with very little hesitation. The dead “decoy” Natrix, 
which had now been used for two or three weeks, was offered first as 
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an appetizer and as a concession to the little time for adjustment by the 
second cobra to its new surroundings. It was taken immediately and then 
followed impregnated horse meat and an adult rat, in that order. Aside 
from a slight nervousness, this snake consumed its meal in the same way 
as the first and older cobra. This is the more remarkable for having been 
in a strange cage and in full view of visitors to the Zoo on a very busy 
Sunday afternoon, and on the day after completing a trans-continental 
journey. It should be borne in mind that all the feeding described here 
has been under the gaze of hundreds of visitors on each occasion. It was 
this fact which caused several rejections of the rat after the cobra had 
seized it in the last instance described. The movements of the throng in 
front of its cage inevitably distracted and alarmed the snake, and the rat 
had to be presented again and again before it could be persuaded to 
complete its meal. 

The important aspect of the foregoing account is the object lesson 
for the ophiculturist. Any food is acceptable to many snakes, provided 
it bears the proper scent. That it be living or moving is of negligible 
importance, and may be even a disadvantage. Even so confirmed a snake- 
eater as the King Cobra can be duped into eating chunks of horse meat 
and rats if these unusual items of diet are thoroughly impregnated with 
the odor of its favorite food. 

It is possible that certain snakes may rely more completely upon sight 
than upon odor in finding food, but published accounts, as well as our 
own observations, indicate that certainly most snakes, at least, are guided 
chiefly by odor. Fox (Herpetologica, 8: 4-8, 1952) has pointed out that 
digestive specialization in some cases prevents assimilation of certain types 
of food, which often is regurgitated. Thus some attention to digestive 
limitations is advisable in disguising normally unacceptable food with 
tempting odors. 


STATEN ISLAND ZOOLOGICAL SOCIETY, 
STATEN ISLAND, NEW YORK 


FOOD HABITS OF THE MOLE SNAKE.—The mole snake, 
Lampropeltis calligaster rhombomaculata Holbrook, is recorded by vari- 
ous authors as subsisting upon a diet of snakes, lizards, small rodents 
and birds, with the only apparent preference being for mammals. An 
18-inch specimen from Verona, North Carolina, captured Sept. 20, 1952, 
exhibits on the contrary a preference for snakes and snake-like lizards. It 
refused earthworms, a lizard (Cnemidophorus sexlineatus), salamander 
(Ambystoma maculatum) and copperhead (Ancistrodon c. contortrx), 
but readily fed upon both dead and live Carphophis a. amoena, Storeria 
d. dekayi, S. 0. occipitomaculata, Opheodrys aestivus and Ophisaurus 
ventralis. Constriction was not attempted at any time, even though 
some of the snake prey struggled violently. The mole snake simply 
grasped the prey at midbody and with its jaws worked to the head as 
best it could, then swallowed the prey.—Richard A. Lockwood, 11666 
Mayfield Ave., W. Los Angeles 49, California. 
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The Chorioid Plexuses of Frogs and Toads 
By WiLLiAM A. HILTON 


Burckhardt (1891) first recognized the main lobes of the internal 
chorioid plexus in amphibians. Gaupp (1899) clearly indicated the blood 
supply to the brain of the frog and its relation to the plexuses. Demp- 
ster (°30) described the saccus endolymphaticus in amphibians, an outside 
ear connection which may be intimately associated with the plexus of the 
fourth ventricle. He arranges five types, the first four in salamanders, the 
fifth in frogs and toads. In the latter the sacs, often with numerous cal- 
cium crystals, continue down the spinal cord for much of their length 
with many extensions penetrating between the vertebrae. These are par- 
ticularly well developed in toads as loose crystal-bearing sacs extending 
out from the region of the roof of the fourth ventricle. They are not 
considered further in this article. 

Hilton in ’53 reviewed the condition of the fourth ventricle in sala- 
manders, and in ‘54 the plexus of the third and lateral plexuses in the 
same forms. 

Although the blood supply and general morphology are similar, the 
plexuses have some marked differences in frogs and toads as compared 
with salamanders. 

The fourth ventricle roof in all frogs and toads examined was ridged 
and pitted as in salamanders, with lateral cephalic extensions representing 
the basal parts of the ductus endolymphaticus. The shape of this roof 
differed somewhat and the number of ridges and pits was as a rule less 
in smaller species. The toads examined had more extensive lateral lobes 
and more marked accumulation of calcium crystals in the enlarged endo- 
lymphatic sacs. 

The internal plexus of the third and lateral ventricles in all frogs and 
toads examined were much the same in form. All were less extended, 
more bunched than in salamanders but bore the same relation to the dorsal 
nodus vasculosus. In some cases two main lobes on each side were evi- 
dent, in others this was not the case. With the toads and the tree toads 
almost without an exception there was a small median forward extension 
from the nodus vasculosus. This was usually larger in Bufo. 


SUMMARY 

1. The general blood supply to the brain and plexuses in anurans is 
much as among salamanders, with some variation in size and position 

of the larger trunks. 

The lateral lobes of the fourth ventricle plexus or the basal part of the 

saccus endolymphaticus is especially marked in some of the Bufonidae 

and least marked in some of the Hylidae. 

3. The nodus vasculosus on the dorsal side connects with the internal 
plexus of the third and lateral ventricles much as in salamanders. 

4. The internal chorioid plexuses in all forms are much more compact 
and less extended than in the salamanders. 

5. No frog examined had a slender forward extension from the nodus 
vasculosus and every toad and tree toad with a possible single excep- 
tion had such slender unpaired extensions, one in each specimen. 
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The scale equals one millimeter in all cases. A, artery. C, chorioid plexus 
of the fourth ventricle. CH, chorioid plexus of lateral ventricles, from 
side. N, nodus vasculosus. V, vein. The cephalic end is at the top of the 
page except in drawings of the plexus of the third and lateral ventricles, 
in which the dorsal side is towards the top of the page. 


Dorsal view of the fourth ventricle plexus of Rana pipiens. 
Ventral view of the roof of the fourth ventricle of the last. 

Under side of the roof of the fourth ventricle of Rana catesbeiana. 
Lateral plexus of Rana pipiens. 

Lateral plexus of 3. 





Dorsal view of the brain and plexuses of Bufo americanus. 
Lateral plexus of the last, side view. 

Lateral plexus of Bufo woodhousii. 

Inner side of the roof of the fourth ventricle of the last. 
Plexus of the 4th ventricle of Bufo americanus. 

Inner side of the last. 

Dorsal view of the brain of Bufo woodhousii. 

Lateral plexus of Bufo fowleri. 

Inner side of the fourth ventricle roof of the last. 

Dorsal view of the brain of Bufo fowleri. 

Side view of the lateral plexus of Hyla gratiosa. 

Brain of the last above. 

Brain of Hyla squirella above. 

Roof of the fourth ventricie of Hyla gratiosa, under side. 
Under side of the roof of the fourth ventricle of Hyla squirella. 
Under side of the roof of the fourth ventricle of Hyla nigrita. 
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22. Lateral plexus, lateral view from Pseudacris nigrita. 

23. Under side of the roof of the fourth ventricle of the last. 
24. Side view of the lateral plaxus of Hyla femoralis. 

25. Under side of the roof of the fourth ventricle of the last. 
26. Side view of the lateral plexus of Microhyla carolinensis. 
27. Under side of the roof of the fourth ventricle of the last. 
28. Side view of the lateral plexus of Hyla regilla. 

29. Brain of Hyla regilla from above. 
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Notes on Some Collections of Reptiles and 
Amphibians from Nicaragua 


By BayarD H. BRATTSTROM and THOMAS R. HOWELL 


Although Nicaragua is of great importance zoogeographically, little 
is known of the herpetofauna. Other than general works by Gunther 
(1885-1902), Cope (1887), and Boulenger (1885-87, 1893-96), the 
only other important papers discussing the herpetofauna of the country 
are those of Gaige, Hartweg, and Stuart (1937), and Noble (1918). 
We, therefore, report here on some recent collections made by the junior 
author and Mr. J. G. Montrello in Nicaragua while they were investi- 
gating the avifauna in 1953. These specimens are now in the herpeto- 
logical collection of the University of California at Los Angeles; numbers 
in parentheses are U.C.L.A. numbers. The collections include two new 
forms which are described in this paper. Future collections from Nica- 
ragua will probably be forthcoming and a more extensive work may 
result. 

The material was collected in five major sites during two trips, one 
in January and one in August of 1953. These areas will be described 
briefly below, and only the local name will be used in the rest of the 
paper. All localities are in Nicaragua. In classifying habitats in the dif- 
ferent locations we use the terms employed by Carr (1950). 
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MANAGUA, DEPARTMENT OF MANAGUA. 

This city is at an elevation of about 250 feet and is in the arid lower 
tropical zone of the Pacific slope of Nicaragua. Only one specimen was 
collected here, at the edge of an urban area. 


GRANADA, DEPARTMENT OF GRANADA. 

Specimens collected here at an elevation of about 200 feet were taken 
in an area which was primarily tree savanna but with remnants of gallery 
forest (Vega type) as well. 


VOLCAN MOMBACHO, DEPARTMENT OF GRANADA. 

This extinct volcano is approximately 12 miles south of the city of 
Granada and rises to a height of about 4,500 feet. Although extensively 
planted with coffee, the upper slopes still support an area of hardwood 
cloud forest above about 4,000 feet. Below this elevation, down at least 
to 2,000 feet, the vegetation merges into a gallery forest of broad-leafed 
deciduous trees with many ephiphytes and philodendrons. 


ARENAL, 25 KM. EAST OF JALAPA, 
DEPARTMENT OF NUEVA SEGOVIA. 

This locality is at an elevation of about 1,200 feet, and is in an 
area of primeval rain forest including both selva and brena. 


EL RECREO, 10 MI. WEST OF RAMA ON THE RIO MICO, 
DEPARTMENT OF ZELAYA. 

This locality is in an area of second-growth rain forest and cleared 
fields; the maximum elevation is about 400 feet. 
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ANNOTATED LIST OF SPECIES 
SALIENTIA 
Bufo marinus marinus (Linnaeus) 

One large specimen (6286) was collected at El Recreo on August 5 
on a road beside a ditch and a field. Its digestive tract contained about 
100 millipedes and parasitic nematodes. During August these toads 
appeared at dusk every evening in great numbers. 


Bufo haematiticus Cope 

One specimen (6272) collected near El Recreo at 8 miles west of 
Rama on August 5 had several species of ants, beetles, and a snail in its 
stomach. It was taken in a cleared area on the bank of the Rio Mico. 
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Bufo coccifer Cope 
One specimen (6270) collected at Arenal on January 25 was taken 
on a road in a dense rain forest. Its stomach contained ants and beetles 
(Coccinellidae and Staphylinidae). 


Bufo valliceps Wiegmann 

One large specimen (6271) was collected on August 5 at El Recreo 
on a road beside a ditch and a field and one (6273) was collected at 
Arenal on January 22. 

Using the several characters of the group, one of two specimens from 
Arenal keys out to B. coccifer; the other from Arenal and an El Recreo 
specimen are B. valliceps. In a small group of Mexican B. valliceps we 
found the tubercle division under the phalanges variable, as was the case 
in the three Nicaraguan specimens. The best character to distinguish the 
two forms is the character of the paratoids, which have the outer edge 
rounded in coccifer and straight in valliceps. In Nicaraguan material the 
lateral row tubercles of the body are short and stubby in coccifer, and 
often several are united at the base; if not, the intervening space is usually 
Y, to 4 the width of the base of the tubercle. In valliceps the tubercles 
are longer and the intervening space is usually 14 of or equal to the width 
of the tubercle. This character also holds for most of the Mexican 
specimens in the U.C.L.A. collection. 

The digestive tract of the El Recreo specimen contained ants, beetles, 
spiders, a snail, parasitic nematodes, and a rock one inch square. The rock 
was undoubtedly ingested while the toad was catching prey on the 
crushed rock road where it was collected. The small specimen from 
Arenal had ants, beetles (Tenebrionidae, Carabidae), and beetle larvae 
in its digestive tract. 


Leptodactylus pentadactylus Laurenti 

One large female (6269) collected August 11 at El Recreo is 115 
mm. long from snout to vent. The specimen was taken at night on a silt 
bar at the edge of the Rio Mico. The supratympanic fold divides behind 
the tympanum into two, one passing for 11 mm. to the shoulder and the 
other passing posteriorly for 15 mm. Both folds, as well as the dorso- 
lateral fold, are black or black dashed. The specimen’s digestive tract 
contained millipedes, spiders, and parasitic nematodes. 


Eleutherodactylus rugosus (Peters) 

One specimen (6299) collected at Arenal on January 25 is brown 
with white spots on a black-mottled ventral surface. The post-ocular stripe 
is larger than that described by Taylor (1952) in that it passes behind 
the tympanum as well as covering the top half of it. 


Eleutherodactylus talamancae Dunn 

Three specimens (6290-6292) collected at Volcan Mombacho on 
January 8 and 11 were found in moist herbaceous vegetation under coffee 
trees or in herbs and fallen leaves. These frogs were found near the 
lower edge of the cloud forest area, at an elevation of about 4,000 feet. 
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Hyla phaeota Cope 
One male (6319) was collected at El Recreo on August 11 in a 
puddle in a road in a clearing in the rain forest. The color in life was 
bright green with brownish markings. 


SAURIA 
Basiliscus vittatus Wiegmann 
One male (6225) was collected at Arenal on January 25, and a sub- 
adult male (6349) was collected on August 12 at El Recreo. The latter 
had grasshoppers, beetles, hemipterans and hymenopterans in its digestive 
tract. These lizards were common around cleared areas at both localities. 


Ctenosaura similis similis (Gray) 
One specimen (6226) was collected on a fence on January 9 at the 
edge of a coffee-drying terrace on Volcin Mombacho at an elevation of 
about 3,000 feet. Its stomach contained plant matter and beetles. 


Anolis capito (Peters) 

Four specimens (6445-6448) were collected on January 6 at Granada 
in a brush pile at the base of a Ceiba tree. This tree was an isolated one 
just within the edge of an extensive cottonfield, and two other species 
(A. petersi and A. crassulus) were collected in the same brush pile at 
the same time. 

These Anolis capito have three scales between the supraorbital semi- 
circles, and the dewlap is orange with a central circular deep blue spot. 


Anolis petersi Bocourt 
One specimen (6313) from Granada was collected January 6 in the 
brush pile mentioned above. There are two scales between the large scales 
of the supraorbital semicircles. A canthus rostralis is present and the 
ventrals are heavily keeled. 


Anolis crassulus Cope 
One specimen (6314) was collected at Granada on January 6 with 
the preceding two species in the same brush pile at the base of a ceiba 
tree. There is a zone of large keeled dorsals and the ventrals are also 
keeled. There is a broad white dorsal band from the occipital area onto 
the tail, and this band is narrowly bordered by black. 


Anolis limifrons Cope 
One specimen (6476) from El Recreo collected on August 23, has 
three scales between the supraorbital semicircles. The ventrals are smcoth 
and the iris is yellow. One specimen was also taken from the gut of an 
Ant Bird, Gymnocichla nudiceps, collected at El Recreo on August 21. 
Individuals of this species were usually seen on or near the ground in the 
forest. 


Anolis humilis Peters 
Five individuals (6440-6444) were collected at Arenal from January 
20 to 28. The dorsals are larger than the ventrals and both are keeled. 
The dorsals are about 4 times the size of the laterals. Dorsal coloration 
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in alcohol and in life is gray-brown with a series of 5 to 8 indistinct and 
obscure chevron-shaped body bands across the back, the anterior ends of 
which descend vertically as a black bar down the side of the lizard. The 
chevrons become more distinct posteriorly above the hind legs. Occasion- 
ally the chevrons appear as round black spots. The dewlap in the males 
is deep brownish orange with numerous small black spots. The belly is 
pure white or white with lateral brown markings, giving a spotty appear- 
ance. The tail and legs are banded with brown. These lizards were 
abundant in leaf litter, with which their dorsal coloration blended 
perfectly. 


Sceloporus variabilis olloporus Smith 

Two adult males, one adult female, and four juveniles of both sexes 
were collected at Volcan Mombacho at elevations of from 2,700 to 3,000 
feet in January (6164-6168, 6296-6298). Femoral pores of the adult 
males were 10-10 and 12-11. The specimens all had two lateral stripes, 
a dorsal stripe, and dorsal black blotches. The adult males had the sides 
of the belly flesh colored, with deep blue anterior and posterior marks, 
and with a light blue area between the pink areas. An orange spot was 
present anterior to the fore limb. The adult female's belly was faintly 
tinged with blue on the sides. She also had a yellow iris and a deep 
orange spot anterior to the fore limbs and orange around the edge of the 
lower jaw. A juvenile female had a yellow eye and an orange spot at the 
shoulder. 

Food found in these lizards included hemipterans, orthopterans 
(Locustidae), cockroaches, beetles (including Coccinellidae), and adult 
lepidopterans. Two out of five examined contained parasitic nematodes. 
The oviduct of the female contained six eggs which measured 13 x 8, 
13x: 7, 13.5:x 7,.13:35 x 8,/15\= 7, and 13 x 9 mm. (specimen first in 
formalin then in alcohol). This species was abundant around leaf litter 
and brush piles, especially at the edges of roads. 


Scincella assata assata (Cope) 

One specimen: (6288) from Arenal on January 27 was collected among 
dry leaves in a clearing in the rain forest. The dorsals are 69 and the 
scale rows are 30 or 32. The legs do not overlap and there are no bands 
on the base of the tail. The tail was lost and hence its color is unknown. 


Ameiva undulata parva Barbour and Noble 

Three specimens (6293-6295) were collected at Volcin Mombacho 
on January 14 at an elevation of 2,700 feet by roadside coffee plants. 
This species was common in the same situations as Sceloporus v. olloporus, 
with which it was often associated. 

These specimens differ from typical A. ~. parva in lacking the small 
scales between the third supraocular and the frontoparietal and in having 
two rows of postbrachials. The tibial shields are in three rows and there 
are two (occasionally one) rows of granules between the last supraocular 


and the supercilaries. The preanals are usually paired and the dorsal 
spotting is reduced. 
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Ameiva festiva edwardsi Bocoutt 

Three specimens (6436-6538) collected August 10 and 15 at El 
Recreo have eight rows of ventral plates, a median group of enlarged 
gular scales, 1 row of mesoptychials, a single row of large postbrachials, 
and four preanal scales. There are two white paravertebral stripes 
bordering a dark middorsal band and three broken lateral stripes. The last 
sublabial is divided into three scales which form a rough triangle. The 
specimens are atypical of this race in that the lateral row of ventrals is 
not smaller than the rest as Smith and Laufe (1946) report nor are the 
tail scales diagonally arranged as Barbour and Noble (1915) state. Our 
specimens thus approach A. wndulata in these characters. Measurements 


in millimeters and counts of scales and pores of these three specimens are 
as follows: 


Scales 


between 
Number Sex Snout-vent Tail Head Femoral femoral 
length length length Pores pores 
6438 M 88 219 26 20-20 8 
6436 M 75 190 23 20-21 6 
6437 F 59 135 19 20-19 7 


This species was abundant within or at the edge of forested areas. 
One was seen attempting unsuccessfully to swim across a swiftly flowing 
creek about 30 feet wide. The lizard swam by lateral undulations of the 
body, with its limbs closely appressed to its sides; it seemed to tire easily 
and it was swept over some rapids and out of sight in a few seconds. 


Cnemidophorus deppii deppii Wiegmann 
One specimen (6289) was collected on January 4 at Managua in the 
weeds and grass near the edge of Lake Managua. The stomach of the 
specimen contained a cockroach. 


SERPENTES 
Spilotes pullatus pullatus (Linnaeus) 

One large male (6159) was collected at Arenal on January 24. It was 
shot as it was moving through vine-covered trees about 30 feet above the 
ground. 

Total length 2,410 mm.; tail 630 mm.; supralabials and infralabials 
8-8; scale rows 14-16-10; ventrals 222; caudals 128. The yellow mark- 
ings are confined largely to the anterior part of the body. Most of the 
yellow is gone by the 115th ventral and all is gone by the 128th ventral. 
The fourth and fifth supralabials enter the eye. Ticks were found on 
the snake, but no food or parasites were found in its digestive tract. 


Clelia clelia clelia (Daudin) 

One young female (6162) collected at Arenal on January 24 has the 
top of the head black followed by a white nuchal band and then a black 
band. The rest of the body is red and each scale is bordered with a black 
line. A black dot is usually present at the tip of each scale. The ventrals 
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are white. Other characters include: total length 495 mm.; tail length 
91 mm.; scale rows 19-19-17; ventrals 241; caudals 79; temporals 2/3 
and 2/3; supralabials 7-7, the third and fourth in orbit; infralabials 8-8, 
with a tendency for the sixth infralabial to divide diagonally on both 
sides. The specimen was collected on the ground. 


Geophis bartholomewi new species 

Type. U.C.L.A. 6163, an adult female collected at Arenal, elevation 
1,200 feet, 25 km. east of Jalapa, Nueva Segovia, Nicaragua, by Thomas 
R. Howell on January 25, 1953. 

Diagonsis. A Geophis with no anterior temporal; scales smooth 
throughout, in 15 rows; supraocular present; no preocular; postocular 1-1; 
loreal in contact with eye and frontal; anal entire; a low number of sub- 
caudals. Color (in alcohol) brown with white ventrals; underside of tail 
dark. 

Description of Type. An adult female, total length 146 mm.; tail 
length 12.5 mm.; ventrals 124; subcaudals 14, paired. Top and sides of 
head and back brown; ventrals white; first scale row partly white; under 
part of tail chocolate brown except underpatt of last scale, which is white. 
Scale rows 15-15-15; supralabials 5-5, third and fourth in orbit; infrala- 
bials 6-6, first to fourth touching chinshields; no preocular; postocular 
1-1; loreal twice as long as high and in orbit. A triangular supraocular 
present; no anterior temporal (between upper labial and parietal) ; rostral 
(when viewed from above) as long as internasals; internasals about one- 
third to one-half as long as prefrontal; frontal triangular, length of 
parietal equal to its distance from tip of snout; two small median scales 
between chinshields and ventrals. Width of head 4 mm.; length of head 
to end of parietals 5 mm. Dorsal color in life slate black, somewhat 
iridescent. 

Remarks. G. bartholomewi differs from G. hoffmani (Peters) in that 
the scales are all smooth, there are fewer subcaudals, and the ventrals are 
white throughout. It differs from G. godmani Boulenger in the presence 
of a supraocular, the number of infralabials touching the chinshields, and 
in coloration. It differs from both these two species in having infralabials 
1 to 4 touching the chinshields. Although bartholomew7 is known only 
from the type locality and from the type specimen we feel that this new 
form, like many others in this genus, will eventually prove to be of 
subspecific rank only. However, until a revision of the entire group is 
made, relationships with known forms are not evident enough to warrant 
uniting bartholomewi with any other species. 

The type specimen was collected in midafternoon on the ground in 
a clearing. When handled it poked at the fingers with the tip of its tail, 
in the manner of Leptotyphlops. 

The species is named in honor of Dr. George A. Bartholomew, Jr., of 
the Department of Zoology, University of California, Los Angeles. 


Neopareas tricolor new species 
Type. U.C.L.A. 6160, an adult female collected on the ground at 
night at Arenal, elevation 1,200 feet, 25 km. east of Jalapa, Nueva 
Segovia, Nicaragua, by J. G. Montrello on January 2, 1953. 
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Diagnosis. A Neopareas differing from N. bicolor in having red 
interspaces in the white body bands; fourth to seventh supralabials enter- 
ing orbit; first infralabials separated medially by a small scale, the sub- 
mental. 

Description of Type. An adult female, total length 482 mm.; tail 
length 163 mm.; ventrals 188; caudals 111; supralabials 10-10, fourth to 
seventh in orbit; infralabials 11-11; postoculars 2-3; preoculars 2-2; loreal 
not in orbit; scale rows 15-15-15; a median submental scale separating 
first infralabials of each side; gular scales transversely arranged. Head 
large, neck small, body laterally compressed. Top and sides of head black 
except for temporals and last three supralabials; a black occipital spot 
covering first median scale posterior to parietals, continuous with black of 
top of head; first two and part of third gulars and first seven infralabials 
black; rest of head white. Body color of 14 black and 14 white rings; 
tail color 8 black and 9 white rings; the white rings with a saddle of red 
which fades slightly in preservative. The red saddle covers all of the 
dorsal scale rows in the white area except the ones next to the black 
rings and the ones above the ventrals, and hence is from 3 to 4 scales 
long and about 10 scales wide. There are 5 middorsal scales above the 
anus that are three times as wide as the rest of the dorsals and twice as 
wide as the dorsal scales on the tail. These five are sharply defined from 
the surrounding scales. 





Fig. 1. Ventral view of head of type of Neopareas tricolor (left) and 
type of N. bicolor (tight). Latter redrawn from Ginther. 


Remarks. The only other species in the genus is Neopareas bicolor 
Gunther which occurs in Nicaragua (type locality Chontales Mines, 
Chontales) and Costa Rica (Taylor, 1951). N. ¢ricolor differs from 
bicolor in having red interspaces in the white body rings, in the number 
of supralabials entering the eye, and by having a submental scale between 
the first infralabials of each side. Although the genus is arboreal, the 
type of N. tricolor was collected on the ground in a clearing, at night. 
N. tricolor is known only from the type locality and from ‘the type 
specimen. 
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There is some controversy over the validity of the genus Neopareas, 
but since we are not prepared to discuss the issue here we follow the 
recent decision of Taylor (1951) to recognize this genus. 


Leptophis depressirostris (Cope) 

One specimen, a female, (6435) was collected August 14 at El Recreo 
in a wet thicket. The general color is green, and the iris is yellow and 
black. A black postocular stripe extends from the eye to the angle of the 
mouth. All the scales are smooth except the two paravertebral scale rows 
which have a distinct keel which is continuous for the entire length of the 
snake to a point just past the anus. Other characters include: total length 
847 mm.; tail length 335 mm.; ventrals 148; caudals 141; supralabials 
9-9, the fifth and sixth bordering eye; infralabials 10-10, 5 bordering 
chinshields; scale rowe 17-15-11. Previously known as Thalerophis 
depressirostris, this snake now becomes Leptophis depressirostris as shown 
by Savage (1952). 

The intestine of the snake contained insect and spider parts. 


Leptodeira ocellata Gunther 

One adult male (6161) was collected at an elevation of about 3,000 
feet on a coffee-drying terrace on Volcan Mombacho on January 12. 
Ventrals 162; caudals 45 plus; supralabials 8-8, fourth and fifth in orbit; 
infralabials 10-10. The body has 41 black bands with 13 plus bands on 
the tail and secondary lateral blotches at the interspaces. There are two 
preoculars, the lower the smaller, and three postoculars. The first body 
blotch is trifid anteriorly, the median branch going to the parietal, the 
lateral branches going to within one scale of the angle of the jaw. A 
postocular stripe ends at the last supralabial and is separated from the 
lateral branch of the first dorsal blotch by one scale. 


Bothrops atrox asper (Garman) 

Three specimens (6274-6276) were collected at El Recreo from 
August 5 to 21. The largest (6274), a female, measured 1,885 mm. in 
total length (about six feet three inches) and 200 mm. in tail length. 
The other two specimens appear to be young of the year, measuring 
574-85 mm. (a female) and 560-81 mm. (a male) in total length and tail 
length, respectively. 

All three specimens were found in cleared areas covered with a dense 
growth of tall weeds. 


Bothrops schlegeli (Berthold) 

A male (6434) was collected at El Recreo on August 16 in a tree in 
second-growth rain forest. Total length 446 mm.; tail length 81 mm.; 
head width 18 mm.; head length 20 mm. Scale counts are: scale rows 
23-23-17; caudals 59; supralabials 9-8; infralabials 11-11; outer two scale 
rows not keeled; two elongate, pointed scales between eye and supraocu- 
lar; scales bordering canthus, especially anterior, sharp-edged, forming 
with nasals and rostral a sharp ridge. 

Color (in alcohol) pinkish-gray with a series of 28 gray-brown 
blotches on body and 16 blotches on the tail, becoming indistinct towards 
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tip; body blotches with an occasional dark-edged scale; belly spotted with 
pink and white with small dots of black; every second to fourth ventral 


tipped with white laterally, this confluent with a lateral white spot usually 
on first or second scale row. 
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NOTES ON THE WINTER BEHAVIOR OF CAPTIVE NON- 
INDIGENOUS CHELONIA IN SOUTHERN CALIFORNIA.—In the 
latter part of 1951 eight specimens of kinosternoid turtles were received, 
of which series only one specimen remains at present. This, a female of 
adult proportions, has been identified as Kinosternon hirtipes Wagler. 
The only collection data available are that all were from the vicinity 
of Mexico City, Mexico. The above mentioned female escaped from its 
outdoor enclosure not long after its arrival, along with several other 
specimens. After several days of fruitless searching all were given up 
as lost. The following spring this female was discovered by a neighbor 
under a pile of leaves and debris at the base of an avocado tree and 
returned to the writer. Apparently it had passed the entire winter there 
without ill effects. This is noteworthy in such a notoriously aquatic 
genus. In fact this same specimen, if placed in the sun out of water, 
exhibits uneasiness and appears to search for another watery place into 
which to retreat. Furthermore when out of water parts of the horny 
covering of the laminz on the carapace dry up and peel off, leaving 
permanent areas of discoloration. 

Three specimens of Terrapene carolina carolina (Linneus), an adult 
male and female, and one half-grown example, and two adult female 
specimens of T. c. triunguis (Agassiz) have shown marked differences 
in their manners of spending the winter in the subtropical climate of 
Santa Ana. All five specimens are associated together in the same enclo- 
sure, where they have been left more or less undisturbed since the onset 
of cooler weather in the winter of 1953. The T. c. carolina, collected in 
the area of Washington, D.C., show no inclination to hibernate, being 
content to remain secluded the greater part of the time in the shelter 
in the enclosure. The two T. c. triunguis, however, reportedly from 
Louisiana, both burrowed into the loose soil at the base of a young tree 
in the enclosure, as they have done in the past several years. They 
have remained about two or three inches below the ground. 

I should like to thank Dr. Doris M. Cochran for bibliographic 
assistance, and both Dr. Cochran and Mr. George A. Shaw for aid 
in securing the examples of T. c. carolina—Ronald E. Beltz, 416 S. 
Birch, Santa Ana, California. 
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Summary of the Norris Collection of Reptiles and 
Amphibians from Sonora, Mexico 
By Dave A. LANGEBARTEL and Hosart M. SMITH 


For approximately 1 month of the summer of 1951 the senior author 
and Mr. Richard Abbuhl of Wickenburg, Arizona, collected reptiles and 
amphibians in Sonora, Mexico. 

This report is based on the specimens retained by the University of 
Illinois Museum of Natural History, to which cited numbers refer. The 
remainder of the collection is with Dr. Frederick A. Shannon at Wicken- 
burg. This report is based upon 517 specimens of 33 species and sub- 
species. One new subspecies (Phyllorhynchus decurtatus norrisi) has 
already been described. Other material of special interest includes one 
addition to the known fauna of the state (Rhinocheilus |. leconte?), a 
second known locality in Sonora for another (Spea hammondi multipli- 
cata), three range extensions of 100-300 miles (Bufo m. mazatlanensis, 
Kinosternon integrum, Leptotyphlops humilis dugesi), and a number of 
critically important series of better known species. Taxonomic alterations 
adopted are Bufo m. mazatlanensis and B. m. nayaritensis (each formerly 
regarded as monotypic species), Urosaurus ornatus schotti (replacing U. 
0. linearis), and Hypsiglena ochrorhyncha ochrophaea (for mainland 
populations formerly referred to H. 0. ochrorhyncha). Finally, the con- 
cepts of range for Scaphiopus couchi rectifrenis, Callisaurus draconoides 
inusitatus, C. d. brevipes and C. d. bogerti are revised extensively in 
conformance with the information provided by specimens in this collec- 
tion. 

Collecting was excellent for amphibians when a heavy rain fell in 
northern Sonora in mid-July. Previous rains in central Sonora aided col- 
lecting considerably. Clearly, rains play an extremely important role in 
herptile collecting in this area; success depends chiefly upon their occur- 
rence. 

Acknowledgments are due to Dr. Donald F. Hoffmeister of the 
Museum of Natural History, University of Illinois, for the loan of certain 
equipment; to Dr. Frederick A. Shannon for certain funds and collecting 
equipment; and to Mr. Lester J. Norris without whose financial aid the 
trip could not have been undertaken. 

Spea hammondi multiplicata (Cope). One specimen (23939) was 
collected approximately 29.5 miles S Nogales on July 15. This specimen 
represents the second known locality for the species in Sonora (Firschein, 
1950:76). It appears to agree satisfactorily with S. 4. multiplicatus (1) 
in having a rugose skin (smoother in S. 4. hammond?), although it is 
not as rugose as in typical S. 4. multiplicatus from the Mexican plateau; 
and (2) in length of hind limb (metatarsal tubercle to tip of snout in 
S. hb. multiplicatus, to eye in S. h. hammondi). Such allocation, however, 
requires that essentially similar specimens from southern Arizona likewise 
be referred to S. 4. multiplicatus. 

Scaphiopus couchi rectifrenis Cope. Four (23967-70) were .taken 
45.1 mi. S Santa Ana on July 13 at night during a light shower; 18 
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(23940-57) from a singing chorus 29.5 mi. S Nogales, on July 15, and 
9 (23958-66) from approximately 33.5 mi. S Nogales on July 15, taken 
LOR after a very hard rain. All have a long, narrow black edge on the 
metatarsal tubercle as typical of the species, and the more finely reticulate 
dark pattern characteristic of the subspecies. The range of S. c. rectifrenis 
appears to include a part if not all of Arizona. 

Bufo alvarius Girard. Eleven (24208-18) are from 39.5 mi. S 
Nogales, taken July 15. These were from a singing chorus in a roadside 
ditch. The specimens were actively swimming around in the ditch during 
the day. 

One (24207) was collected .5 mi. E Imuris on July 4. It was taken 
on the desert floor during a light drizzle. 

Bufo mazatlanensis mazatlanensis Taylor. One male specimen (24455) 
was collected on the night of July 15 about 35.5 miles south of Nogales. 
It was found along the highway during the late stages of a particularly 
hard rain. Although numerous examples of other species of toads and 
spadefoots were found on the highway in this vicinity at the same time, 
this was the only B. mazatlanensis. It represents the most northerly record 
for this toad, and is a rather surprising range extension, since the nearest 
locality previously recorded is Alamos in southern Sonora almost on the 
Sinaloa border. There is little doubt that this toad may be found even- 
tually in southern Arizona. The specimen, 74 mm. snout-vent, has a 
blunt, square canthus. The occipital ridges are well developed, sharp, 
continuous and high; the parotoid gland is almost as long as the eye, 
and oval in shape; there is a distinct pale median dorsal stripe, an irregu- 
lar lateral light streak; as typical of males no distinct markings are visible 
on the dorsum, which, however, is relatively light. The venter has a few 
dark marks. 

This specimen matches more southern examples in apparently every 
respect except the well-developed occipital crest. Specimens available 
from Mazatlan (24949) and Rosario (7551-7564) demonstrate, however, 
that the occipital crest is not constant even in typical examples, as it varies 
from complete absence to a well-defined condition. The same is true of 
B. nayaritensis, a series of which (24933-48) is available from Tepic, 
Nayarit; the occipital crest is equally variable. The Nayarit population is 
much darker than northern examples, however, and the body tubercles 
seem somewhat larger. These are the only constant differences observable. 
Accordingly we regard the southern population as subspecifically related 
to the northern; they should be known as Bufo mazatlanensis nayaritensis 
and B. m. mazatlanensis, respectively. 

Bufo punctatus Baird and Girard. Two specimens (23937-8) col- 
lected at 45.1 mi. § Santa Ana on July 13, are in the collection. They 
were taken at night during a light rain. 

Microhyla olivacea mazatlanensis Taylor. Fifteen specimens (23922- 
36) were collected on the night of July 15 in a shallow pond approxi- 
mately 35.5 mi. S Nogales. They were found in chorus during and after 
a very heavy rain. These specimens are referred to the subspecies mazat- 
lanensis following Hecht (1946), chiefly because of the prominence of 
black dorsal spots and dashes, and the transverse dark markings on shank 
and thigh. 

Kinosternon integrum Le Conte. A single shell (24456) is from 14.7 
mi. S Empalme, July 10. It extends the known range of the species north- 
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ward a hundred miles toward central Sonora. The shell measures 39.5 
mm. in depth; the carapace, 105 mm. in length, 70.2 mm. in width. The 
humeral sutures reach the hinge, the pectoral scutes being narrowly sepa- 
rated medially. The axillary and inguinal scutes are narrowly separated; 
both the carapacial and plastral sutures are dark-edged. Lacking soft parts, 
the distinction from K. sonoriense is based upon shell proportions and 
color. 

Kinosternon flavescens stejnegeri Hartweg. Two specimens (23919- 
20) of a series of 5 are in the collection. They were collected from a 
desert water hole 45.1 mi. S Santa Ana on July 13. The waterhole was 
completely dry when visited 10 days earlier, but was very well filled by 
heavy rains in the interim, apparently initiating emergence of these turtles 
from the ground. The gular is more than half the length of the anterior 
lobe of the plastron in each (64% and 61%), as is typical of the race. 
The anterior lobe of the plastron is shorter than the combined lengths of 
the gular and interfemoral suture plus the width of the nuchal in one 
(89%) but is a little longer in the other (101%). The ranges for the 
two races of this species, cited by Hartweg (1938:4) do not overlap even 
with this extension, since that for K. f. stejnegeri is 83-101%, for K. f. 
flavescens 128-196%. 

Gopherus agassizi (Cooper). One specimen (23921) was found at 
the base of an organ pipe cactus 14.7 mi. S Empalme on July 9. 

Coleonyx variegatus sonoriensis Klauber. Fourteen specimens are as 
follows: 28.6 mi. S Santa Ana, June 30 and July 1 (24016-8); 45.1 mi. 
S Santa Ana, July 13 (24019); 5.8 mi. S Hermosillo, July 6 (24020-1); 
2.4 mi. S Empalme, July 7 (24022); 16.2 mi. N Guaymas, July 10 
(24023-6); 43 mi. S Hermosillo, July 11 and 12 (24027-9). 

The dark bands are at least 114 times as wide as the light interspaces 
in all specimens, and in most are 2 or more times as wide. The light 
parietal loop is well developed in all but two (24020-1). The dorsal 
stripe is complete in most specimens, very narrow in three (24019, 24027, 
24029), scarcely evident in two (24024, 24026). The preanal pores in 
the only males are 6 (2), 7 (1), and 8 (1). 

Dipsosaurus dorsalis dorsalis (Baird and Girard). One specimen 
(No. 23980) is from 1.5 mi. W Altar, collected on June 28. There are 
two rows of scales between rostral and nostril, and in addition there are 
suggestions of dark lines on the body. The specimen was taken on the 
coastal desert plain which lies west of Altar. Although several specimens 
were seen, few were taken, as they were very difficult to approach. 

Dipsosaurus dorsalis sonoriensis Allen. Five specimens were taken as 
follows: two (23975-6) 45.1 mi. S Santa Ana, July 14; one (23977) 
4 mi. N Navajoa, July 9; one (23978) 16.2 mi. N Guaymas, July 11; 
and one (23979) 14.7 mi. S Empalme, July 9. All the specimens have 
one row of scales between rostral and nostril. The pattern is strongly 
spotted but longitudinal dark streaks are prominent laterally. 

Holbrookia maculata thermophila Barbour. 58 specimens, as follows: 
29.5 mi. S. Nogales (24146-9, 24150-4), 11.9 mi. N. Magdalena 
(24155-7), 28.6 mi. S Santa Ana (24158-73), 45.1 mi. S Santa Ana 
(24174-5, 24198-200), 13.8 mi. S. Santa Ana (24176-7), 10.6 mi. 
S Peén (24178-9), 14.7 mi. S Empalme (24180-2), 16.2 mi. N Guaymas 
(24183-8), 61 mi. N Hermosillo (24189-200). 
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The femoral pores are small, as is typical of this race in comparison 
with H. m. elegans, and the coloration agrees with that previously re- 
ported for H. m. thermophila. 

Callisaurus draconoides brevipes Bogert and Dorson. Ninety-three 
specimens are as follows: 11.9 mi. N Magdalena (24053), 10.3 mi. W 
Santa Ana (24054-67), 1 mi. SE Altar (24068), 1.5 mi. W Altar 
(24069-85), 45.1 mi. S Santa Ana (24086-112, 24135-45), 39.1 mi. N 
Hermosilio (24113), 5.8 mi. S Hermosillo (24114-32), 13.7 mi. S 
Hermosillo (24124-6), 43 mi. S Hermosillo (24133-4). 

In no mature male of the entire series are the ventrolateral dark bars 
“well-defined, intense, separate.’” The northernmost locality represented 
in the series (12 mi. N Magdalena) is but 45 miles south of Nogales, 
but the single adult male from that locality is not distinguishable in char- 
acter of the ventrolateral bars from the more southern examples. Two 
males from some 65 miles south of Nogales are the same, as also are five 
from the vicinity of Altar. The femoral pore count, hind leg proportions, 
tail proportions and other characters indicate that but a single race exists 
throughout the area transected by the localities represented in this series. 

The number of scales of the supraorbital semicircles in contact with 
the interparietal on one side varies from 0 to 3 av. 1.1.332 (0, 59; 
1, 52; 2, 44; 3, 14); the number of femoral pores from 10 to 20, av. 
1 S=13 ANOS a es 12, 2s 43, 275 9°29 15, 38:16; 48°17,15; 
18, 3; 19, 1; 20, 1); the lamellae on 4th toe from 28 to 38, av. 33.2-+ 
V1 026.53 29, 002530097351, 73 32,0092 35; 123 34;-23; 35, 7336; 5: 
37, 5; 38, 3); the ventrals from gular fold to anus from 74 to 94, av. 
B3.2264.4 (74.545 75,32 70,42 77-42 784; -79; 2°80; 7: 81,.8:'82, 7: 
83, 8; 84, 7; 85, 17; 86, 6; 87, 6; 88, 5; 89, 2: 90, 0; 91, 3: 92, 0; 
93, 0; 94, 1); the snout-vent length in length of hind leg from .778 to 
1.00, av. .885-+.055; the total length in tail length from .471 to .578, 
av. .540+.022; and the total length in length of 4th toe from .291 to 
442, av. .360+.0036, 

Analysis of the northernmost specimens represented in this series does 
not reveal existence even of a clinal trend in the characters considered. 

These data assume importance in comparison with similar data pro- 
vided by Bogert and Dorson (1942:175) for 15 C. d. inusitatus from the 
type locality (Tiburén Island) and 10 C. d. brevipes from extreme south- 
ern Sonora and adjacent Sinaloa. The ranges of variation in the present 
series almost completely overlaps the combined ranges cited for these two 
races, failing only on the inusitatus extremes. The means in 4 of the 5 
characters (excluding only ventrals) given by Bogert and Dorson ap- 
proach more closely those of brevipes than those of inusitatus. In fact 
the means of inusitatus are sufficiently different from those of the present 
series and brevipes combined that an acceptable degree of distinction of 
the island and mainland population may be assumed to exist. The con- 
stancy of characters over the geographic area represented by the present 
series, however, indicates that the markedly although not taxonomically 
distinct means for brevipes topotypes must have some special significance. 
This may be revealed by the characters of bogerti of southern Sinaloa. In 
every respect brevipes topotypes are intermediate between those of the 
present series and those of bogerti. Zoogeographic considerations strongly 
suggest that bogerti ranges northward and intergrades with the Sonoran 
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race in the area about the type locality of brevipes. The latter name, 
based upon populations more like those to the north than to the south, 
most reasonably is to be allocated with the northern subspecies. 

As here envisioned, the Mexican races of C. draconoides (excluding 
Baja California) are as follows: C. d. inusitatus, restricted to Tiburén 
Island; C. d. brevipes, ranging from northern to southern Sonora, there 
intergrading with C. d. bogerti, ranging from northern to southern 
Sinaloa. 

It is of some interest that the ratios, at least of 4th toe to snout-vent 
length, and no doubt the others as well, are subject both to heterogonic 
and sexual variation. The ratios tend to decrease in larger specimens, and 
tend to be lower in females (especially at larger sizes) than in males 
(see fig. 1). 
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Ratio, 4th toe to snout-vent length 


Fic. 1. Relation of the ratio of snout-vent length divided by length 
of the fourth toe to the snout-vent length. Females north of the parallel 
of Santa Ana (within the number series 24053-24085) are indicated by 
a short dash under the corresponding dot. 


Subspecific differentiation by use of such ratios accordingly requires 
segregation of sex and age groups in order to portray an accurate picture. 

The females from the latitude of Santa Ana and northward therefrom 
indicate very strongly an infiltration into this area of the influence of a 
different adjacent genome, for all female ratios above the line in the 
accompanying figure are from that region. Ratios for all females from the 
northern area can be seen not to agree with the general trend exhibited 
by the series as a whole. In other words, sexual dimorphism in this par- 
ticular character is much less pronounced in northern than in southern 
examples. Analysis of populations of adjacent northern subspecies would 
be of interest as a clue to the possible significance of this difference. 

The snout-vent in hind leg ratios, and also the total length in tail 
length ratios, plotted against snout-vent length (not here reproduced), 
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show essentially the same relationship as the fourth toe ratio, with a 
marked sexual dimorphism which is less evident (or non-existent) in the 
northern populations. A slight sexual dimorphism in femoral pore count 
exists (av. 15.5 in males, 14.6 in females), but no difference whatever 
between northern and southern populations is evident. The same is true 
of the lamellar count (av. 33.8 in males, 32.3 in females). There is no 
sexual dimorphism in the number of scales between the interparietal and 
supraorbital semicircles or in ventral count. 

Sceloporus clarki clari Baird and Girard. 19 specimens: 31.3 mi. N 
Nogales, Santa Cruz Co., Arizona (23998), 29.5 mi. S Nogales (23999), 
25.2 mi. E Altar (24000), 45.1 mi. S Santa Ana (24001-6, 24011-5), 
43 mi. S Hermosillo (24007-10); 10.6 mi. S Peén (24030). 

Only two have 10 or fewer femoral pores: No. 24006 with 10-10, 
and No. 24007 with 9-10. Both of these examples have the fronto- 
parietals in contact. All other specimens have 11 or more pores on each 
side, and the frontoparietals separated. Counting the two sides separately, 
there are two complete rows of lorilabials between subocular and supra- 
labials in 26, one complete and one interrupted in 9. No clear-cut trend 
at any point toward the characters of S. c. boulengeri is evident, although 
it is of interest that the frontoparietal contact is linked with a low pore 
count in the two specimens showing the characters. 

Sceloporus clarki boulengeri Stejneger x S. c. clarki Baird and Girard. 
Three specimens are in the collection, from 4 mi. N Navajoa (24031-3). 
S. clarki boulengeri is found largely in the dense cactus and thorny scrub 
thickets of the west coast. The thickets begin south of Empalme and are 
especially dense in places about Navajoa. 

As pointed out by Bogert and Oliver (1945:347-8), the specimens 
from southern Sonora appear to be intergrades between S. c. boulengeri 
and S. c. clarki. The present specimens bear out that suggestion. One has 
11-11 pores, one 10-11 and one 8-9. None have the frontoparietals in 
contact, and two have two complete rows of lorilabials between subocular 
and labials. 

Sceloporus magister magister Hallowell. Seventeen specimens, as fol- 
lows: 25.2 mi. E Altar (23981), 28.6 mi. S Santa Ana (23982), 45.1 
mi. S Santa Ana (23983, 23985-7), 10.6 mi. S Peén (23988), 43 mi. 
S Hermosillo (23989-94), 1 mi. SE Altar (23995-7), 4 mi. N Navajoa 
(23984). 

Phrynosoma solare Gray. Four specimens are in the collection: 28.6 
mi. S Santa Ana (23971); 45 mi. S Santa Ana (23972, 23974); 5 mi. 
E Imuris (23973). 

Urosaurus ornatus schotti (Baird). 80 specimens are as follows: 29.5 
mi. S Nogales (24221-2), 33.1 mi. S Nogales (24223), 11.9 mi. N 
Magdalena (24224), 10.3 mi. W Santa Ana (24225), 1 mi. SE Altar 
(24226-7), 1.5 mi. W Altar (24228), 25.2 mi. E Altar (24229-35), 
28.6 mi. S Santa Ana (24236-60), 45.1 mi. S Santa Ana (24261-4, 
24272-4, 24284-8, 74292-300), 13.8 mi. S Santa Ana (24265-7), 5.8 mi. 
S Hermosillo (24268-71), 13.7 mi. S Hermosillo (24275), 16.2 mi. N 
Guaymas (24276-80), 43 mi. S Hermosillo (24281-3, 24289-91). 

These specimens are of special significance since they blanket the 
northern two-thirds of the area suggested as that where intergradation 
between /inearis and a more southern race (lateralis or schotti auct.) 
occurs. 
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The type locality of schotti (Magdalena) lies near the northern edge 
of the supposed area of intergradation whereas the type localities of both 
linearis (Nogales) and lateralis (Presidio, Sinaloa) lie clearly within the 
ranges of their respective races. Unfortunately schotti (Baird, 1858) 
antedates both /inearis (Baird, 1859) and Jateralis (Boulenger, 1885). 
The name schotti apparently should be utilized for one or the other of 
these subspecies, depending upon allocation of the populations about 
Magdalena. 


Table 1. Geographic Variation in Axilla-Groin Scale 
Count in Urosaurus ornatus schotti 





Scales axilla-groin 








Locality 
(N-S)* No., Range Avg. SD SEm_ SEg, from 
Loc. 12 
1 (13 )24-31 28.0 (2.80277 1.50 
2 (3)27,28,30 28.3 1.8 1.05 1.32 
3 (1)29 
4 (3)25,28,29 27.3 2.6 1.50 1.70 
5 (2)26,26 
6 (8)24-29 26.8 ©2207 0273 1.08 
7 (21)24-31 26.9 2.19 0.64 202 
8 (20)23-30 26.8 2.23:.0.50 0.94 
9 (423-27 25.0 2.36 1.18 1.43 
10 (1)25 
13. (5)25-29 27:20: . AZSBLOnT 1.06 
12: (5)25-28 26-20: 3.87 056 





#1; Santa Cruz Co., Ariz.; 2: 33 mi. S Nogales; 

3: 12mi. N Magdalena; 4: 14 mi. S Santa Ana; 5: 0-2 
mi. from Altar; 6: 25-42 miles E Altar; 7: 28 mi. S 
Santa Ana; 8: 45 mi. S Santa Ana; 9: 6 mi. S. Hermosillo; 
10: 14 mi. S Hermosillo; 11: 43 mi. S Hermosillo; 12: 

16 mi. N Guaymas 


Mittleman (1941) referred the Magdalena populations to the south- 
ern race, whereas Oliver (1943) referred them to the northern race. The 
present specimens confirm Oliver's allocation. That a small infiltration of 
elements of the southern genome may be exhibited in the Magdalena area 
and even farther north may be true, as suggested by Van Denburgh 
(1922:199), but it is so slight that taxonomic reference of the Magdalena 
population to the southern race seems hardly warranted, since the resem- 
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Table 2, Geographic Variation in Number of Outer Scales 
Overlapping 15 Inner in U. o. schotti 


Outer Scales Overlapping 15 Inner 








“tnes)*. No.,Range Avg. SD __SEm tol ae a ti 
1 (13)15-22 18 34> 2289 O77 20 Ge 
2 (3)15,16,16 15.6 0.57 2.98 3.5 100 
3 (1)26 
4 (3926,17,34 _.2253,,.210 7 
5 (3)17,18,22 19.0 3.0 iT 2.55 67 
6 (8)18-38 23.0 6.6 ea 2.86 38 
7 (2416-26 20.3 1.80 0.36 1.93 4e 
8 (20)16-28 21.0 3.3 0.75 2.04 55 
9 (4)18-30 23.5 6.1 3.0 3.93 25 

10 (1)21 
11 (5)16-26 21.0 5.3 2.3 2.98 60 
12 (5)16-25 21.4 4.4 1.9 40 





*See Table 1 for localities. 


blance of that population to the northern subspecies is much greater than 
to the southern. 

We have carefully evaluated the characteristics of both subspecies as 
suggested by both Mittleman and Oliver, and have sought other differ- 
ences without success. Unfortunately we lack typical specimens of J/ater- 
alis; our southernmost examples are from 16.2 miles north of Guaymas. 
No character appears to differ recognizably between the specimens from 
the geographic extremes represented by this collection. Oliver (1943) 
found significant differences between Pilares specimens (at about the 
latitude of Magdalena) and a series from Guaymas, in (1) number of 
scales between nape (not axillary level, as stated) and groin and (2) in 
degree of development of the outer row of enlarged paravertebral scales. 
The bulk of our specimens are from areas between these two latitudes, 
and they definitely agree more closely with the Pilares series. There is no 
gradient evident within that region in any character we examined. 

In counting the scales between axilla and groin we chose the posterior 
level of the insertion of the forelegs (the actual axillary level) as the 
anterior limit, rather than the anterior level of the insertion of the fore- 
legs as described by Oliver (1943:101) (actually the rear of nape). It 
is rather curious that vo significant differences exist in our counts for the 
geographically terminal populations in view of the cline Oliver found. 
The discrepancy may indicate (1) that the cline in reality does affect the 
shoulder (between nape and axillary level) scales and perhaps the nape 
scales as well (as suggested by Mittleman), or that (2) the significant 
“step” in the cline actually begins at Guaymas and continues southward 
from there, and is not clearly evident northward from Guaymas. Exami- 
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nation of the shoulder scales leads us to believe the latter alternative is 
correct. We cannot observe any constant difference between the shoulder 
scales of Arizona and Sonora individuals. 

The method of evaluation of the difference in size of the scales in the 
inner and outer row of enlarged paravertebrals suggested by Oliver 
(1943:101) we could not apply with confidence to the present specimens. 
Assuming that ours would be expected to resemble his Pilares sample, 
this is perhaps to be expected, for he records only two of the four cate- 
gories recognized in the Pilares specimens. 

A more satisfactory method of evaluation may be the number of scales 
overlapping the outer edges of a given number of scales in the medial 
paravertebral row. We adopted as most useful the standard of 15 scales 
in the medial row beginning at the level of the adpressed elbows and 
counting posteriorly, including all scales, however small they might be, 
but excluding granules. The variation in number of scales overlapping 
the outer edges of these scales in the series from Sonora is recorded in 
the accompanying table. Comparison with comparable figures for typical 
lateralis should reveal recognizable differences. Within the series avail- 
able from Sonora and Arizona the only break of possible significance is 
between the samples north and south of a line some 35 miles south of 
Nogales. That this may have significance is suggested by the distribution 
of numerous other reptiles and amphibians that nearly reach the U. S. 
border, their ranges there either terminating or meeting that of inter- 
grading subspecies. North of this line 81% of the 16 specimens counted 
have 20 or fewer scales in the outer row overlapping 15 in the inner row 
whereas south of that line nowhere does the percentage exceed 67. On 
the other hand it does not consistently drop below 50. The standard error 
of the differences between the means of the Guaymas specimens and each 
of the other lots bears out the existence of a very minor “‘step’’ in varia- 
tion at this line, in both scale counts analyzed. This indicates that the 
populations from near Magdalena southward to near Guaymas may pos- 
sibly be regarded as of intergradient character, but if so they still resemble 
the northern race more than the southern. There is no evidence that the 
“step” is of taxonomic magnitude. 

Since the features distinguishing /ateralis from the northern race (in- 
volving a number of enlarged dorsals in the median row and relative size 
of outer and inner scales of the enlarged paravertebral rows) appear to 
be limited in occurrence to the area southward from Guaymas (where the 
transition from predominantly northern characters to predominantly south- 
ern characters may be regarded as occurring), we believe it necessary to 
apply the name schofti to the northern subspecies, which may be known 
either as Urosaurus ornatus schotti, or Uta ornata schotti, depending upon 
the generic allocation accepted for this group. 

Uta stansburiana stejnegeri Schmidt. Six specimens, as follows: 25.2 
mi. E Altar, June 29 and 30 (24201-2); 2.4 mi. S Empalme, July 7 
(24203-4); 14.7 mi. S Empalme, July 7 (24205-6). 

Cnemidophorus sacki stictogrammus Burger. Two (24306-7) are 
from 29.5 mi. S Nogales, taken on June 24, and one (24308) is from 
33.1 mi. S Nogales, taken June 25. 

Cnemidophorus tigris aethiops Cope. One hundred and thirty ’specié 
mens, as follows: 10.3 mi. W Santa Ana (24309-19); 28.6 mi:-S Santa 
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Ana (24320-4); 5 mi. E Imuris (24325); 45.1 mi. S Santa Ana (24326- 
37, 24340, 24425-38); 13.8 mi. S Santa Ana (24338-9, 24341-4); 5.8 
mi. S Hermosillo (24345-66); 10.6 mi. S Peén (24367-72); 2.4 mi. S 
Empalme (24373); 4 mi. N Navajoa (24374-81); 14.7 mi. S Empalme 
(24382-4); 16.2 mi. N Guaymas (24385-99); 43 mi. S Hermosillo 
(24400-24). 

Cnemidophorus tigris gracilis Baird and Girard. Two (24301-2) are 
from 1 mi. SE Altar, taken on June 28, and three (24303-5) are from 
25.2 mi. E Altar, taken on June 30. These all have the throat and chest 
black. The posterior part of the abdomen is grayish and somewhat mot- 
tled. The dark stripes have broken light spots. 

Leptotyphlops humilis dugesi (Bocourt). One specimen (24454) was 
collected from under a large rotk 45.1 mi. S Santa Ana, on July 2. Total 
length 165 mm., tail 9 mm., 5 full dorsal scale rows pigmented anteriorly, 
gradually increasing posteriorly to 7 full rows; 14 scale rows on body, 
12 on tail; 257 dorsals. 

The locality here recorded is the northernmost by 200 miles, from 
which L. 4. dugesi is known. It suggests that the record for Horcasitas, 
mentioned by Bogert and Oliver (1945:349) may belong with this sub- 
species. 

On geographic bases specimens from the general area represented by 
the present example might be expected to be intermediate between L. /. 
humilis and L. h. dugesi. Actually the dorsals are intermediate in this 
specimen, since 257 is the maximum known count in L. 4. dugesi, the 
minimum in L. 4. humilis. This number is shared, coincidentally, by the 
two other nearest recorded L. 4. dugesii (Alamos, Sonora, and Mazatlan, 
Sinaloa; Bogert and Oliver, /oc. cit.), so actually the present specimen is 
no more intermediate than examples from five hundred miles to the south. 
The pigmentation is unique, since other specimens of both subspecies have 
7 to 9 rows pigmented. L. 4. cahuilae does have a reduced number of 
pigmented scale rows (5), however, suggesting that perhaps with this 
race rather than L. 4. humilis the central Sonora populations intergrade. 

The identity of the L. humilis populations of Sonora thus remains in 
as much doubt as before, except that essentially L. 4. dugesi-like popula- 
tions are indicated as extending northward to about the middle of the 
state. That this population may eventually be regarded as taxonomically 
distinct from both typical L. 4. dugesi (of more restricted southern 
range) and L. 4. humilis now seems a distinct possibility. 

Chilomeniscus cinctus Cope. Two specimens were collected at the 
same locality, 45.1 mi. S Santa Ana, but only one (23907) is in the col- 
lection. This specimen, a female, was taken on July 13 from the desert 
floor. Total length 173 mm., tail 16 mm., body bands 19, tail bands 3, 
ventrals 125, caudals 21. 

Hypsiglena ochrorhyncha chlorophaea Cope. A_ single example 
(23912) was collected 4 mi. N Navajoa, July 8. It was taken at night 
in a thicket. Total length 394 mm., tail 30+ mm., ventrals 179, caudals 
40+, male. 

Masticophis flagellum piceus (Cope). Five specimens were secured, 
as follows: No. 23914, 14.7 mi. § Empalme, July 10; No. 23915, 43 mi. 
S Hermosillo, July 12; and Nos. 23916-8, 45.1 mi. S Santa Ana, July 13. 
Respectively the ventrals are 199, 191, 198, 197, 197; caudals 104, 
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1082, 1070, 10792, 85+; total length in mm. 1335, 1170, 1640, 
1370, 1405+, tail length in mm. 315, 311, 380, 350, 295+. The two 
females are all brown, the males with at least one third of the dorsum 
black. One male is all black; another is black on the anterior half, brown- 
ish posteriorly; and the third is black on the anterior third, variegated in 
the middle third, and reddish on the posterior third. 

Nos. 23916-8 are part of a series taken the morning after a moderate 
rain. Several heavier rains had fallen previously, and as a result the mes- 
quite and grass were becoming green. As an apparent corollary remark- 
able numbers of lizards (Cnemidophorus tigris aethiops) were active, 
and upon these the coachwhips were feeding. 

Phyllorhynchus decurtatus norrisi Smith and Langebartel. One speci- 
men, the holotype (Smith and Langebartel, 1951: 181), was collected 
45.1 mi. S Santa Ana on July 3. It was found at night on the desert floor. 

Pituophis melanoleucus affinis Hallowell. One specimen (23911) 
was found DOR 36.9 mi. S Hermosillo, July 7. Total length 1148 mm., 
tail length 148 mm. Ventrals 209, caudals 59, male. 

Rhinocheilus antonii antonii Dugés. One specimen (23908), a male, 
is from 0.5 mi. E Imuris. It was taken in the late afternoon at the base 
of a shrub. 

Total length 690 mm., tail 98 mm., ventrals 201, caudals 51; 16 body 
bands, 4 tail bands. Average length (at midbody) of blotches approxi- 
mately 9 scale rows; blotches not narrowed much ventrally; several scales 
in a median lateral area of each blotch with a light center; interspaces 
middorsally at midbody 3 scales in length, immaculate and with a reddish 
tinge laterally only; venter with lateral blotches. 

The present example verifies the existence of this subspecies in the 
central part of Sonora, in which state records have previously been avail- 
able only from the extreme north and extreme south. 

Rhinocheilus lecontii lecontii Baird and Girard. A female (23910) 
is from 25.2 mi. E. Altar, and was taken on June 29, 1951. It was col- 
lected at night in a playa region, possibly an outlier of the organ-pipe 
desert which extends from the west to Altar. Total length 373 mm., tail 
55 mm., ventrals 198, caudals 53. Body blotches 23, tail blotches 11. 
Average middorsal length (at midbody) of blotches is 414 scales. The 
blotches narrow ventrally to a small point and have a light area laterally. 
The interspaces (at midbody) dorsally are about 3 scales in length; small 
flecks as well as a conspicuous secondary blotch are present in each lateral 
interspace where a reddish tinge is evident; the ground color appears 
cream. The venter is immaculate. This specimen agrees with Klauber’s 
(1941:33) definition of this subspecies in every respect except for the 
small number of dorsal blotches on body (usually 25 or more). Agree- 
ment with 8 other diagnostic features of R. /. lecontei requires, however, 
allocation with this subspecies rather than with R. antonii clarus. 

This species has not previously been reported from the state, although 
its presence was to have been expected. The actual range extension is 
slight, of not more than 25 miles. 


Thamnophis cyrtopsis cyrtopsis (Kennicott). One specimen (239085 iGUy 3 


a male, was collected 25.2 mi. E Altar, June 29. It was found An ¥ tres. 
along a small spring-fed stream. 
Total length 625 mm., tail 15.4 mm.; 171 ventrals, 80 cauflalsAtaale: 
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median stripe one scale row wide in middle of body, distinctly encroach- 
ing on paravertebral rows anteriorly, faintly so posteriorly. 

Crotalus cerastes cercobombus Savage and Cliff. One specimen 
(23913) was collected 1 mi. SE Altar on June 27. Total length 530 
mm.; tail 33 mm. Ventrals 145, caudals 16. It is a 2 and contained 20 
well developed embryos. The proximal lobe of the rattle matrix is black, 
as is characteristic of this subspecies. 
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